Green, Michelle

From: Miller, Scott

Sent: Friday, November 06, 2015 7:13 AM

To: Saskowski, Ronald

Subject: FW: Smokey Mtn Smelters Revised Report

Attachments: Revision 1_Smokey Mountain Smelters Final Report 15-0346.pdf

Good morning, Ron,

Please save this to SEMS for Smokey Mountain Smelters.
Thank you,

Scott

From: Simmons, Kevin

Sent: Wednesday, November 04, 2015 12:49 PM
To: Miller, Scott <Miller.Scott@epa.gov>

Cc: Ackerman, Laura <Ackerman.Laura@epa.gov>
Subject: Smokey Mtn Smelters Revised Report

Scott,

Attached is the revised report for Smokey Mountain Smelters that contains the requested data comparison to the ROD
cleanup levels. Contact me with any questions or comments.

Kevin Simmons
Superfund and Air Section
SESD Field Services Branch

706.355.8730 Desk
706.248.3531 Cell
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MEMORANDUM

SUBJECT: Revised Report for Smokey Mountain Smelters
Groundwater Sampling

Knoxuville, TN
SESD Project #15-0346 ] _
FROM: Kevin Simmons, Life Scientist K
Superfund and Air Section v SR
THRU:  Laura Ackerman, Chief &()p&/ '
Superfund and Air Section
TO: Scott Miller, RPM

Superfund Division

Attached is the revised groundwater sampling report for the Smokey Mountain Smelters site,
which was conducted the week of July 13, 2015 in Knoxville, Tennessee. This revision
incorporates the addition of the Record of Decision (ROD) defined cleanup levels in Tables 4, 5,
and 6. The Analytical Results section of the report was also revised to reflect the addition of the
ROD cleanup levels. This report supersedes the original report dated October 19, 2015. Please

send questions or comments to Kevin Simmons at simmons.kevin@epa.gov or call

706.355.8730.
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Requestor: Scott Miller, RPM SESD Project Leader: Kevin Simmons
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Title and Approval Sheet

Title: Revised Sampling Investigation Report Smokey Mountain Smelters

Approving Official:
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Superfund & Air Section

Field Services Branch
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REPORT REVISION

This revision incorporates the addition of the Record of Decision (ROD) defined cleanup levels in
Tables 4, 5, and 6. The "Analytical Results" section of the report was also revised to reflect the

addition of the ROD cleanup levels. This report supersedes the original report dated October 19,
2015. ~
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Sampling Investigation Report for Smokey Mountain Smelters
SESD Project ID Number: 15-0346
Conducted July 14-15, 2015

INTRODUCTION

During the week of July 14, 2015 representatives of the US EPA Region 4 Science and Ecosystem
Support Division (SESD) and Alion Science conducted groundwater sampling at the Smokey Mountain
Smelters site in Knoxville, Tennessee. The investigation was requested by Scott Miller, Remedial
Project Manager (RPM), Region 4 Superfund Division. The following personnel participated in the
investigation:

NAME ORGANIZATION DUTIES
Kevin Simmons US EPA SESD Project Leader
Art Masters US EPA SESD Sampler
Tim Slagle US EPA SESD Sampler
Brian Striggow US EPA SESD Sampler
Don Fortson Alion Science-ESAT Sampler/
Instrument Calibration
Louie Pounds Alion Science-ESAT Field Chemist/

Instrument Calibration
BACKGROUND

The background and site status information below is taken from the EPA Region 4 Superfund website
(see link below).
(http://www.epa.gov/region4/superfund/sites/npl/tennessee/smokmtsmtn.html#progress)

The site is located at 1508 Maryville Pike in Knoxville, Tennessee, four miles south of downtown
Knoxville in a mixed industrial, commercial and residential area. A low-income apartment complex
(Montgomery Village) is located to the south, within 75 feet of the site. The complex houses about 560
residents. Some single-family homes are also located nearby. The apartment complex includes
recreational and playground areas and a daycare facility. Undeveloped property is located west of the
site. Additional single-family homes are located to the east of the site and commercial and industrial
properties are located to the north. The site is fenced and graded. EPA is working to establish grass on
the site.

A series of fertilizer and agricultural chemical companies operated at the site from the 1920s to the
1960s. Smokey Mountain Smelters, also known as Rotary Furnace, Inc., operated at the site from 1979
to 1994. The facility was a secondary aluminum smelting operation. The process involved the melting of
scrap aluminum and aluminum dross, a smelting waste by-product, and casting the molten aluminum
metal bars. Raw materials at the facility primarily consisted of scrap aluminum and aluminum dross.
Waste material from the operation was primarily saltcake, a residue with high salt and low metal
content from dross smelting. Other waste materials included baghouse dust and discarded aluminum
dross.
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In 1983, the State of Tennessee's Division of Solid 11'aste Management issued a notice to Smokey
Mountain Smelters after concluding that the site was “unsuitable for use as an industrial landfill.”
Hovwever, landfilling continued to occur on site for several years. In addition. the Knox County
Department for Air Pollution Control documented numerous citizen complaints regarding excessive air
emissions from the site and cited Smokey Mountain Smelters for several air quality violations in the
1980s.

Current Information

EPA contractors have conducted groundwater sampling of the monitoring wells in June 2012, November
2013. March 2014, and June 2014, Mletals data trom those events were downloaded from the EQuIS
database and used as a reference for determining proper disposal of investigation derived waste (IDW).

Objectives

The tollowing objectives tor this sampling event were provided by Tennessee Department of
Environment and Conservation (TDEC) Division of Remediation personnel.

TDEC is interested in additional analysis of the ground water at this site in order to determine the
natural buffering capacity of the aquifer. One of the proposed remedies for the metals contamination in
the ground water is to inject sodium bicarbonate. However. TDEC feels that the requirement for this
remedial action might not be necessary if the ground water is sufficiently buffered by the limestone
bedrock of the aquifer. Therefore we have requested the CaCO3, hardness & alkalinity analysis to
provide data on the natural conditions of the aquifer. Also. ammonia is present in aluminum dross
which is in the wastes that were disposed of at this site: and ammonia breaks down into nitrate nitrite.
Furthermore. past industrial practices at this site included the manufacture of fertilizers. TDEC
helieved that this included ammonium nitrate and phosphorous orthophosphate fertilizers. Therefore.
analysis for these constituents is appropriate. Additionally. the aluminum salt cake waste that was
generated at this site by the reprocessing of the aluminum dross contains elevated chlorides.

SUMNMIARY

Fifteen groundwater samples were collected and analyzed for total metals. alkalinity. ammonia. chloride.
hardness. nitrate nitrite. total kjeldahl nitrogen. total organic carbon. total phosphorus. sulfate. and
sulfide from the wells listed in Table 2. page 10. The sulfide analyses were conducted on site utilizing a
field chemist from Alion Science. The sulfide results are listed in Table 3. Four surface water samples
were also collected trom two streams near the southwest end of the site at the request of the RPMI.

These samples were collected to determine if contaminants were being released from the capped area of
the site. The surface water samples were analyzed for total metals only. See Figure 1 tor sample
locations. Prior to sample collection. wells were monitored for turbidity. pH. conductivity. dissolved
oxygen. oxidation reduction potential (ORP) and temperature. Water quality parameter measurements
were recorded until the following conditions were met for three successive readings: conductivity within
5%. pH within 0.1 standard units and turbidity less than 10 NTU or as close as reasonably achievable.
Groundwater field parameter measurements and sulfide results are listed in Table 3.

Table 4 summarizes the metals results tor groundwater: Table 5. the nutrients results for groundwater.
and Table 6. the metals results for surface water. Appendix A contains copies of the tield logbooks and
Appendix B contains the laboratory analytical data sheets.
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DISCUSSION
Well Condition

Wells and pads were in generally good condition. High turbidity was encountered in wells NITWO1A.
MWO3B. and MW 12B with results of 41. 85.3. and 22.8 respectively. An effort was made to reduce the
turbidity by purging additional volume and reducing the purge rate. High pH was encountered in wells
MWO2A MWOBA. and MW 1B with results of 9.85. 8.57. and 8.53 respectively. These samples
effervesced when acidified.

Sampling

All groundwater sampling was done in accordance with the SESD Groundwater Sampling Procedure
SESDPROC-301-R3. The wells were purged with peristaltic. and or Grundtos Redi-Flo II pumps
depending on depth to water and volume of water to be purged. The wells were sampled for metals and
nutrients by direct filling the sample containers using peristaltic or Grundfos Redi-flo I pumps
according to groundwater sampling procedure SESDPROC301-R3.

All groundwater sampling was done in accordance with the SESD Surtace Water Sampling Procedure
SESDPROC-201-R3. The four surface water samples were collected by dipping the container into the
stream and filling it directly. See Table 2 for well and sample ID information plus additional
comments.

Investigation Derived Waste

Analytical results from past sampling events indicated that IDW. purge water from monitoring well
SMSMWI10A may contain hazardous levels of contaminants. particularly cadmium. The IDW trom
well SMSMWI0A was containerized until analytical results were obtained. which indicate that
cadmium was detected at 880pg L. The result for cadmium exceeded the Drinking Water RSL
maximum contaminant level (MCL) of Sug L. but not the maximum concentration for the toxicity
characteristic of cadmium. which is 1000pg L. found in Table 1 of CFR 261.24. The purge water was
left on site and will be disposed of on the ground during the next sampling event in the spring of 2016.
since the maximum concentration tor toxicity characteristic for cadmium was not exceeded.

Analytical Results

No metals results exceeded established hazardous waste regulatory levels per Table 1 in CFR 261.24.
However. all of the groundwater samples exceeded the Regional Screening Level (RSLs) MCLs and
or the Record of Decision (ROD) detined cleanup levels for one or more metal analytes. Table 4
summarizes the results and highlights the exceedences of each standard.

SMSSWO1 was the only surface water sample to have an exceedence of the ROD cleanup levels for
manganese (43 pg L) with a result of 390 png L. Table 6 summarizes the surface water results for
metals.

Twelve of the 15 groundwater stations exceeded the ROD detined cleanup goals tor ammonia and or
nitrate nitrite. Nutrient results are summarized in Table S. The high pH of some samples caused
them to be diluted for analysis which resulted in qualification of some of the data.
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METHODOLOGY

Field activities were conducted in accordance with SESD’s Field Branches Management and Quality
System Procedures and the following SESD field measurement and sampling operating procedures:

Field Sampling Quality Control SESDPROC-011-R4
Field pH Measurement SESDPROC-100-R3
Field Specific Conductance AMeasurement SESDPROC-101-R5
Field Temperature Measurement SESDPROC-102-R4
Field Turbidity Measurement SESDPROC-103-R3
Groundwater Level and 11'ell Depth MMeasurement SESDPROC-105-R2
Field Measurement of Dissolved Oxygen SESDPROC-106-R3
Global Positioning System SESDPROC-110-R4
Field Measurement of Oxidation Reduction Potential SESDPROC-113-R1
Surface Water Sampling SESDPROC-201-R3
Management of Investigation Derived 1l'aste SESDPROC-202-R3
Pump Operation SESDPROC-203-R3
Field Equipment Cleaning and Decontamination SESDPROC-205-R2
Groundwater Sampling SESDPROC-301-R3

All tield measurement and sampling procedures were performed by the SESD Field Services Branch and
Alion personnel. Chain of custody documents were prepared and signed by Kevin Simmons. Samples
were delivered by EPA personnel to the SESD laboratory for analysis.

FIELD QUALITY CONTROL

Well SMSMWO02A was designated as a duplicate location. The duplicate was designated
MWO02ADO0715. The analytical results for the sample and the respective duplicate sample showed
excellent correlation. with the exception of lead. The lead results are still below the NCL and do not
adversely impact the data. Overall. the results indicate proper sample collection and handling
procedures as shown in Table 1.
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Duplicate Sample Results

Table 1

Station ID SMSMWO02A SMSMWO02A
Sample ID MWO02A0715 MWO02AD0715
Sample Date 7/14/2015 14:30 7/14/2015 14:40
Analyte Units
Alkalinity, Total (as CaCO3) mg/L 1200 1100
Ammonia as N mg/L 97 99
Chloride mg/L 2400 CRc 2400 CRb
Sulfate as SO4 mg/L 8.3 CRc 6.0 CRb
Total Kjeldahl Nitrogen mg/L 94 99
Total Organic Carbon mg/L 290 280 P-4
Total Phosphorus mg/L 1.5 1.5
Aluminum ug/L 3000 2000
Antimony ug/L 14 12
Arsenic ug/L 3.0 3.0
Lead ug/L 7.0 3.9
Molybdenum ug/L 80 74
Potassium ug/L 77000 74000
Sodium ug/L 1900000 1900000

ANALYTICAL DATA QUALIFIERS
CRC & CRb Sample diluted prior to analysis due to high pH.
P-4 Sample received at pH >2.

One matrix/matrix spike duplicate (MS/MSD) was collected at station SMSMW 13B.

CONCLUSION

These results will be evaluated by the RPM, the Superfund Scientific Services Section, and Tennessee
Department of Environment and Conservation (TDEC) Division of Remediation personnel to determine
the next course of action. The RPM has requested another round of sampling in the March/April
timeframe in 2016.

REFERENCES

United States Environmental Protection Agency Science and Ecosystem Support Division, “Field
Branches Quality System and Technical Procedures”. Most recent versions:
http://www.epa.gov/regiond/sesd/fbgstp

United States Environmental Protection Agency Science and Ecosystem Support Division, Analytical
Support Branch Laboratory Operations and Quality Assurance Manual. April 2015

United States Environmental Protection Agency Science and Ecosystem Support Division, Quality
Assurance Project Plan for Smokey Mountain Smelters. July 2015
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Table 2

Well Information Smokey Mountain Smelters

Well Total Depth Water Level s Int I
Well ID Dia Geology of Screened Interval (July 2015) July 2015 cre(e f: bnst)erva Additional Field Notes
(in) (ft bgs) TOC(ft) g
MWO1A** 2 Clayey silt 40.0 28.84 30-40 Turbid, odorless groundwater
MWO02A* 2 Waste material 25.08 14.38 15-25 Clear, champagne colored, odorless groundwater; high pH
MWO03B** 2 Shale and limestone 65.11 33.12 55.8-65.8 Turbid, odorless groundwater
MWO04A* 2 Silty clay 42.84 35.15 33-43 Clear, odorless groundwater
MWO7A* 2 Sandy clay with gravel 23.2 15.37 13-23 Clear, light yellow colored, odorless groundwater
MWO07B* 2 Dolomitic limestone 39.8 16.73 28.8-39.8 Clear, odorless groundwater
MWO08A* 2 Sandy clay with gravel 34.4 21.37 20-35 Clear, odorless groundwater; high pH
MW10A* 2 Clay with chert gravel 29.88 21.02 20-30 Clear, odorless groundwater
MW10B* 2 Limestone with shale 69.7 20.45 59.8 - 69.8 Clear, odorless groundwater
MW11A* 2 Weathered sandstone 304 453 15.4-30.4 Clear, light yellow colored, odorless groundwater
MW11B* 2 Sandy shaley limestone & sandstone 56.95 6.91 41.93-56.93 Clear, odorless groundwater; effervesced when acidified; high pH
MW12A** 2 sandy clay and limestone 39.43 30.71 23.27 -39.27 Clear, odorless groundwater
MW12B** 2 limestone with shale 61.75 30.63 46.69 - 61.69 Turbid, odorless groundwater
MW13A* 2 clay with shale 29.95 26.91 14.97 - 29.97 Clear, odorless groundwater
MW13B* 2 Shaley limestone 71.8 28.99 56.17-71.17 Clear, odorless groundwater
Notes

* Purged and sampled with peristaltic pump
**Purged and sampled with Grundfos pump

ft = feet

bgs = below ground surface
TOC - top of casing
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Table 3
Field Parameter Results

Dissolved Oxidati.on Specific Sulfide s
Analyte Cmygen Reductl_on pH Conductivity | (52, H2S, HS) Temperature Turbidity
Potential
Units Bt
mg/I mV Ag/AgCl ref Units us/cm mg/I Deg C NTU
Station ID Sample ID S;’:&Ie Sample Time
SMSMWO01A MWO01A0715 07/15/2015 09:35 0.08 -180 6.56 38030 <0.007U 23.1 41
SMSMWO02A MWO02A0715 07/14/2015 14:30 0.3 -200 9.85 10110 0.023 18.9 3.92
SMSMWO03B MWO03B0715 07/15/2015 12:10 0.37 -120 5.69 100.9 <0.007U 21 85.3
SMSMWO04A MWO04A0715 07/15/2015 11:37 0.1 -190 5.81 33860 <0.007 U 244 7.94
SMSMWOQ07A MWO07A0715 07/15/2015 15:57 0.11 -170 6.49 43820 0.009 173 6.67
SMSMWO07B MWO07B0715 07/15/2015 17:10 0.59 -160 6.53 79060 0.024 18.1 6.04
SMSMWOS8A MWO08A0715 07/15/2015 09:12 0.22 -180 8.67 5733 <0.007 U 175 5.23
SMSMW10A MW10A0715 07/14/2015 11:20 3.45 130 3.74 6868 0.007 17.8 0.48
SMSMW10B MW10B0715 07/14/2015 13:30 0.66 -100 6.26 2112 0.015 21.3 9.01
SMSMW11A MW11A0715 07/15/2015 14:50 0.26 -190 8.5 6840 <0.007U 17.2 4.56
SMSMW11B MW11B0715 07/15/2015 14:02 0.13 -190 8.53 12080 <0.007 U 16.5 1.08
SMSMW12A MW12A0715 07/15/2015 16:10 0.36 -100 6.65 2999 0.007 26 10.1
SMSMW12B MW12B0715 07/15/2015 18:00 0.28 -130 6.4 13180 <0.007 U 19.3 22.8
SMSMW13A MW13A0715 07/14/2015 13:15 1.97 -100 4.56 1634 0.007 18.7 3.02
SMSMW13B MW13B0715 07/14/2015 11:46 0.59 -160 6.99 709.2 0.017 17.2 6.91
SMSSWO01 SMSSW010715 07/15/2015 08:10 - - 7.36 1098 - - 24.9
SMSSW02 SMSSW020715 07/15/2015 08:24 - - 7.66 294.3 - - 31.8
SMSSW03 SMSSW030715 07/15/2015 08:29 - - 7.54 447.3 - - 30.8
SMSSW04 SMSSW040715 07/15/2015 08:35 - - 717 715.8 - - 19.2
U Analyte not detected above the minimum reporting limit
- Not measured
SESD Project ID# 15-0346 Page 12 of 135 Revision 1
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Table 4
Metals Results for Groundwater Samples

Station ID| SMSMWO1A SMSMWO02A SMSMWO02A SMSMWO03B SMSMWO04A SMSMWO07A SMSMW07B SMSMWOS8A
Sample ID] MWO01A0715 MWO02A0715 MWO02ADO0715 MWO03B0715 MWO04A0715 | MWO07A0715 MWO07B0715 MWO08A0715
Sample Date| 7/15/20159:35 | 7/14/2015 14:30 | 7/14/201514:40 |  7/15/201512:10  |7/15/2015 11:37|7/15/2015 15:57| 7/15/2015 17:10 | 7/15/2015 9:12
Analyte | Units Comparison Standards
Aluminum ug/L |SMS ROD Cleanup Levels (Sept 2015): 1997 <2000 U 3000 A 2000 A <5000 U <1500 U <2000 U <3500 U <500 U
Antimony ug/L |RSL MCL (June 2015): 6 <5.0U 144 124 <5.0U,J,Q1-1 <50U <5.0U <5.0U0,J,Ql-1 <5.0U
Arsenic RSL MCL (June 2015): 10
ug/L |SMS ROD Cleanup Levels (Sept 2015): 10 <5.0U 3.0 3.0 <1ouJQl-1 <5.0U <5.0U <5.0U,,Ql-1 <5.0U
Barium ug/L |RSL MCL (June 2015): 2000 110 <25U <25U <250U 83 <100U <180U <25U
Cadmium ug/L |RSL MCL (June 2015): 5 194 <12U <12U <5.0U 261 4.1 <5.0U <25U
Calcium ug/L - 280000 J,QM-2 <1200U <1200U 2500000 1000000 150000 230000 <1200U
chromium SMS ROD Cleanup Levels (Sept 2015): 100
ug/L |RSL MCL (June 2015): 100 <100 U <25U <25U <250U <75U <100U <180U <25U
Cobalt ug/L |SMS ROD Cleanup Levels (Sept 2015): 0.6 <100U <25U <25U <250U <75U <100U <180U <25U
Iron ug/L - <2000U <500U <500U <5000U <1500 U <2000U <3500U <500U
Lead ug/L |RSL MCL (June 2015): 15 <5.0U 7.0 3.9 7.0 <5.0U <5.0U <5.0U <5.0U
Magnesium ug/L - 29000 <1200U <1200U 140000 110000 20000 27000 1400
Manganese | ug/L |SMS ROD Cleanup Levels (Sept 2015): 43 15000 J,QM-2A <25U <25U 65000 A 25000 A 10000 A 14000 A 190 A
Molybdenum | ug/L - <200U 80 74 <500U <150U <200U <350U <50U
Nickel ug/L |SMS ROD Cleanup Levels (Sept 2015): 39 <200U <50U <50U <500U 170 A <200U <350U <50U
Potassium ug/L % 840000 J,QM-2 77000 74000 71000 170000 270000 540000 46000
Selenium ug/L |RSL MCL (June 2015): 50 <10U <20U <10U <1000 U,J,D-2,Q-1 | <28UJD-2 | <64UJD-2 | <280U,D-2 <10U
Sodium ug/L - 5700000 1900000 1900000 14000000 4300000 6900000 12000000 1100000
Strontium ug/L - 520 <25U <25U 4500 1600 270 580 <25U
Tin ug/L - <300U <75U <75U <750U <220U <300U <520U <75U
Yttrium ug/L - <60U <15U <15U <150U <45U 210 <1o00U <15U
Zinc ug/L |SMS ROD Cleanup Levels (Sept 2015): 600 <200U <50U <50U <500 U <150U <200U <350U <50U
ANALYTICAL DATA QUALIFIERS
U The analyte was not detected at or above the reporting limit.
The identification of the analyte is acceptable; the reported value is an estimate.
D-2 Due to matrix interference, the sample cannot be accurately quantified. The reported result is estimated.
Ql-1 Internal standard was outside of method control limits.
Qm-2 Matrix spike recovery greater than method control limits.
Result exceeds one or more comparison standards.
Detection, result shown.
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Table 4
Metals Results for Groundwater Samples

Station ID| SMSMW10A SMSMW10B SMSMW11A SMSMW11B SMSMW12A SMSMW12B SMSMW13A SMSMW13B
Sample ID] MW10A0715 MW10B0715 MW11A0715 MW11B0715 MW12A0715 | MW12B0715 MW13A0715 MW13B0715
Sample Date| 7/14/2015 11:20 | 7/14/2015 13:30 | 7/15/201514:50 |  7/15/201514:02  |7/15/2015 16:10|7/15/2015 18:00| 7/14/2015 13:15 |7/14/2015 11:46
Analyte | Units Comparison Standards
Aluminum ug/L |SMS ROD Cleanup Levels (Sept 2015): 1997 200000 A 6900 A <500 U <500 U <500 U 3600 A 1400 <200U
Antimony ug/L |RSL MCL (June 2015): 6 <5.0U <2.5U <2.5U <2.5U <1.0U <25U <1.0U <1.0U
Arsenic RSL MCL (June 2015): 10 100J,QM-1,CR A
ug/L |SMS ROD Cleanup Levels (Sept 2015): 10 11AA <25U A 6.2 <1.0U 3.3 <1.0U <1.0U
Barium ug/L |RSL MCL (June 2015): 2000 <120U 28 <25U <25U 210 160 25 42
Cadmium ug/L |RSL MCL (June 2015): 5 880 A 3.9 <12U <1.2U <0.50U 15 164 1.9
Calcium ug/L - 380000 350000 2900 2600 1200000 J,QC-4 850000 37000 120000
chromium SMS ROD Cleanup Levels (Sept 2015): 100
ug/L |RSL MCL (June 2015): 100 <120U <25U <25U <25U 73 <50U 7.5 <10U
Cobalt ug/L |SMS ROD Cleanup Levels (Sept 2015): 0.6 1600 A 294 <25U <25U <25U <50U 53 A <10U
Iron ug/L - <2500U <500U <500U <500U 1100 6800 <1o00U <200U
Lead ug/L |RSL MCL (June 2015): 15 <5.0U,,Q1-1 <25U <25U <25U <1.0U 4.0 <1.0U <1.0U
Magnesium ug/L - 110000 44000 <1200V <1200U 110000 67000 13000 9500
Manganese ug/L |SMS ROD Cleanup Levels (Sept 2015): 43 110000 » 8800 A <25U 747 38047 1700 A 3400 A 8701
Molybdenum | ug/L - <250U <50U <50U 58 <50U <100U <10U <20U
Nickel ug/L |SMS ROD Cleanup Levels (Sept 2015): 39 880 A <50U <50U <50U 534 <100U 35 <20U
Potassium ug/ L - < 25000 U <5000U 65000 42000 59000 43000 5200 <2000 U
Selenium ug/L |RSL MCL (June 2015): 50 54 J,CRA 53 A <5.0U <5.0U <2.0U <5.0U 20 4.8
Sodium ug/L = 430000 54000 1300000 1100000 1700000 1500000 260000 17000
Strontium ug/L - 610 650 <25U <25U 1800 1500 100 230
Tin ug/L - <380U <75U <75U,),QM-1 <75U 110 <150U <15U <30U
Yttrium ug/L = 7000 15 <15U <15U <15U <30U 44 <6.0U
Zinc ug/L |SMS ROD Cleanup Levels (Sept 2015): 600 48000 A 63 <50U <50U <50U <100U 970 A <20U
ANALYTICAL DATA QUALIFIERS
U The analyte was not detected at or above the reporting limit.
The identification of the analyte is acceptable; the reported value is an estimate.
CR May be biased high due to complex matrix.
Qc-4 Result greater than highest point on the calibration curve.
Ql-1 Internal standard was outside of method control limits.
QM-1 Matrix spike recovery less than method control limits.
Result exceeds one or more comparison standards.
Detection, result shown.
SESD Project ID# 15-0346 Page 14 of 135 Revision 1

Smokey Mountain Smelters




Station ID
Sample ID
Sample Date

Table 5
Nutrient Results for Groundwater Samples

SMSMWO01A

SMSMWO02A

SMSMWO02A

SMSMWO03B

SMSMWO04A

SMSMWO07A

MWO01A0715

MWO02A0715

MWO02AD0715

MWO03B0715

MWO04A0715

MWO07A0715

7/15/2015 9:35

7/14/2015 14:30

7/14/2015 14:40

7/15/2015 12:10

7/15/2015 11:37

7/15/2015 15:57

Analyte Units Comparison Standard
Alkalinity, Total (as CaCO3) mg/L - 680 1200 1100 580 330 1200
Ammonia as N mg/L |SMS ROD Cleanup Levels (Sept 2015): 30 2207 97 A 99 A 1104 65 A 190~
Chloride mg/L - 13000 2400 CRc 2400 CRb 46000 13000 16000
Hardness (as CaCO3) mg/L - 830 <83U <83U 6900 2900 450
Nitrate/Nitrite as N mg/L [SMS ROD Cleanup Levels (Sept 2015): 10 51 <0.050 U,J,H-1 <0.050U <0.050U 20 2.8
Sulfate as SO4 mg/L - 780 8.3 CRc 6.0 CRb 1600 640 1100
Total Kjeldahl Nitrogen mg/L - 200 94 99 81 62 190
Total Organic Carbon mg/L - 8.0 290 280 P-4 12 1.8 21
Total Phosphorus mg/L - 0.074 15 1.5 0.059 0.030J,QR-1 0.12
Station ID] SMSMwo07B SMSMWO08A SMSMW10A SMSMW10B SMSMW11A SMSMW11B
Sample ID MWO07B0715 MWO08A0715 MW10A0715 MW10B0715 MW11A0715 MW11B0715
Sample Date| 7/15/201517:10 7/15/2015 9:12 7/14/2015 11:20 7/14/2015 13:30 7/15/2015 14:50 7/15/2015 14:02
Analyte Units Comparison Standard

Alkalinity, Total (as CaCO3) mg/L - 1300 740 < 1.0 NA-12 390 730 1300
Ammonia as N mg/L |SMS ROD Cleanup Levels (Sept 2015): 30 500 A 411 <0.050U 0.070 43 A 80"
Chloride mg/L - 32000 1200 CRb 1300 91 1600 CRb 3000 CRb
Hardness (as CaCO3) mg/L - 700 8.4 1400 1100 9.6 11
Nitrate/Nitrite as N mg/L |SMS ROD Cleanup Levels (Sept 2015): 10 3.4 0.82 24 3.6 5.8 0.31
Sulfate as SO4 mg/L - 920 67 CRb 2900 750 110 CRb 120 CRb
Total Kjeldahl Nitrogen mg/L - 440 35 0.34 0.33 34 66
Total Organic Carbon mg/L - 38 15 15 2.5 14 25
Total Phosphorus mg/L - 0.26 1.5 0.058 <0.010 U,J,QR-1 162 0.26

SESD Project ID# 15-0346 Page 15 of 135 Revision 1
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Table 5
Nutrient Results for Groundwater Samples

Station ID SMSMW12A SMSMW12B SMSMW13A SMSMW13B
Sample ID MW12A0715 MW12B0715 MW13A0715 MW13B0715
Sample Date| 7/15/2015 16:10 7/15/2015 18:00 7/14/2015 13:15 7/14/2015 11:46
Analyte Units Comparison Standard
Alkalinity, Total (as CaCO3) mg/L 440 410 4.3 270
Ammonia as N mg/L |SMS ROD Cleanup Levels (Sept 2015): 30 14 14 <0.050U <0.050 U
Chloride mg/L - 560 3900 280 23
Hardness (as CaCO3) mg/L - 3400 2400 140 340
Nitrate/Nitrite as N mg/L [SMS ROD Cleanup Levels (Sept 2015): 10 20 63 8.6 149
Sulfate as SO4 mg/L - 220 350 280 73
Total Kjeldahl Nitrogen mg/L - 1.6 10 0.30 0.087 J,QR-1
Total Organic Carbon mg/L - 1.8 2.8 1.5 <1.0U
Total Phosphorus mg/L - 0.014 J,QR-1 0.13 <0.010U,J,QR-1 | <0.010 U,J,QR-1
ANALYTICAL DATA QUALIFIERS
U The analyte was not detected at or above the reporting limit.
J The identification of the analyte is acceptable; the reported value is an estimate.

CRc Sample diluted prior to analysis due to high pH.

CRb Sample diluted prior to analysis due to high pH.

H-1 Recommended holding time exceeded.

NA-12 Sample has no measureable alkalinity. Original sample pH is less than 4.5.
P-4 Sample received at pH >2.
QR-1 MRL verification recovery less than lower control limits.

Result exceeds the comparison standard.

Detection, result shown.

SESD Project ID# 15-0346 Page 16 of 135 Revision 1
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Table 6
Metals Results for Surface Water Samples

Station ID
Sample ID
Sample Date

SMSSW01 SMSSW02 SMSSWo03 SMSSWo04
SMSSW010715 | SMSSWO020715 SMSSW030715 SMSSW040715
7/15/2015 8:10 7/15/2015 8:24 7/15/2015 8:29 7/15/2015 8:35

Analyte | Units Comparison Standard

Aluminum ug/L |SMS ROD Cleanup Levels (Sept 2015): 1997
- RSL MCL (June 2015): 10

Arsenic SMS ROD Cleanup Levels (Sept 2015): 10

Barium ug/L |RSL MCL (June 2015): 2000

Calcium ug/L -

Copper ug/L |RSL MCL (June 2015): 1300

Iron ug/L =

Lead ug/L |RSL MCL (June 2015): 15

Magnesium ug/L -

Manganese ug/L |SMS ROD Cleanup Levels (Sept 2015): 43

Potassium ug/L =

Sodium ug/L =

Strontium ug/L =

Titanium ug/L -

Zinc ug/L |SMS ROD Cleanup Levels (Sept 2015): 600

ANALYTICAL DATA QUALIFIERS
U The analyte was not detected at or above the reporting limit.

Results exceeds one or more comparison standards.

_ Detection, result shown.

SESD Project ID# 15-0346
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Figure 1
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Appendix A

Field Logbooks

Field Measurement & Sampling Logbook 1 of 2 16 pages
Field Measurement & Sampling Logbook 2 of 2 15 pages
Field Instrument Calibration Logbook 1 of 1 8 pages
Sulfide Field Chemistry Logbook 1 of 1 7 pages
Total 46 pages
SESD Project ID# 15-0346 Page 19 of 135 Revision 1
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Field Measurement and Sampling Logbook

Book§ of Z

Inclusive Dates: July 13 -1 , 2015

List of personnel in logbook:

Name ' Initials Organization/Duties
s

Acrtodes i~ s

Don Forlson 0 ESAT [ SampLiEg

\@h S‘o N})maﬁﬁ'. % EPR St50 . '
Lowie founds o T /soonglec |

Smokey Mountain Smelters . : Page 1 of 18
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The following procédures will be used unless otherwise stated in the field logbooks:

SESDPROC-010-RS5, Logbooks

SESDPROC-011-R4, Field Sampling Quality Control

SESDPROC-100-R3, Field pH Measurement

SESDPROC-101-RS5, Field Specific Conductance Measurement

SESDPROC-102-R4, Field Temperature Measurement

SESDPROC-103-R3, Field Turbidity Measurement

SESDPROC-105-R2, Groundwater Level and Well Depth Measurement

SESDPROC-106-R3, Field Dissolved Oxygen Measurement

SESDPROC-113-R1, Surface Water Sampling

SESDPROC-201-R3, Management of Investigation

SESDPROC-202-R2, Management of Investigation Derived Waste

SESDPROC-203-R3, Pump Operation j

SESDPROC-205-R2, Field Equipment Cleaning and Decontamination ‘

SESDPROC-209-R3, Packing, Marking, Labeling & Shipping of Environmental &
Waste Samples

SESDPROC-301-R3, Groundwater Sampling

Site Notes:

e Groundwater samples were not filtered.
- @ Well details are listed in Table 1.

" Groundwater instruments used:

SESD ID# SESD ID#
4 J pH/Conductivity_ (02034 <03 pH/Conductivity
# b poore 013114 03 DO/ORP
#5  Turbidity 090310-03 Turbidity

: NOTE: Instrument calibraﬁqn. information is‘maintained in Separate instrument calibration logbook.
Additional notes:

| A\l sowplo. co#xa'{ms wil \:32_ Soom| Oy,

I A R R R B E R B R ERE R R R RN DESEERN N

Smokey Mountain Smelters Page 3 of 18
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¢ 28,54
7438
s 33.12
o 35,!5
i 15.37
b 673
¢ 2137
¢) 07
a20:45
¢ 53
e 4401
20,71

Smokey Mountain Smelters Well Construction Details

Table 1

30:63

ngl Re-lpoot;tle d Water Level Screen
Station ID Sample ID I?la Geology of Screened Interval Depth (ft le;zgge Interval

(in) TD (r0c) bgs) (ft) (ft bgs)
SMSMWO1A | MW0O1A0715 2 Clayey silt /7’0, 3 s 40 28.94 -36.91 | 30-40
SMSMWO02A | MWO02A0715 2 Waste material 2508 / 28 14.05-16.59 | 156-25
SMSMWO03B | MW03B0715 2 Shale and limestone 55, /'/ / 66 31.75-37.77 | 55.8 -65.8
SMSMWO4A | MWO04A0715 | 2 | Silty clay H7.94’ 43 34.41-40.85 | 33-43
SMSMWOQ7A | MWQ7AQ715 2 Sandy clay with gravel 2 3 ‘7 d 23.5 1475-2147 | 13-23
SMSMWO07B | MWO07B0715 2 Dolomitic limestone (59 ,g ] 40 16.48 - 23.00 | 28.8-39.8
SMSMWOBA | MWOBAO715 | 2 | Sandy clay with gravel 3] 375 |20.01-26.00 | 20-35
SMSMW10A | MW10A0715 | 2 | Claywith chertgravel  29.5¢’ 32 18.51-29.46 | 20 - 30
SMSMW10B | MW10B0715| 2 | Limestone with shale 9.7’ 70 18.04-29.41 | 50.8-69.8
SMSMW11A | MW11A0715 | 2 | Weathered sandstone 30,4 304 |358-7.71 |154-304
SMSMW11B | MW11B0715 2 Sandy shaley limestone & sandstone 567’)_1 57 5.64 -6.91 41.93 - 56.93
SMSMW12A | MW12A0715 | . 2 sandy clay and limestone 3‘? '—Ij/ 40 30.48 - 37.00 | 23.27 - 39.27
SMSMW12B | MW12B0715 | 2 | limestone with shale L7157 e2 30.29 - 36.92 | 46.69 - 61.69
SMSMW13A | MW13A0715 | 2 | clay with shale 29 . 95395 305 |20.10-30.00 | 14.97 - 29.97
SMSMW13B | MW13B0715 | 2 | Shaley limestone  7/.§’ R ) 25.79 - 43.07 | 56.17 - 71.17

1D VMugs recorded 2013015
by AM

TD recordw! Testwell [nshr

Smokey Mountain Smelters

SESD Project #15-0346
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Date: 2[/‘;/1/5 Station ID: S/‘/I()MWISA' Sample ID: MldlaAO?lg

Sampler j\H’ Mosters,

or Init

Sampler DN Fo R

or Init

See Table 1, page 4 for well data.

+ KevinSimmords

Well Diameter (in) A 2” diameter well - 1 well vol = .17gals/fi; 3 vols = .51gals/fi or
Well Depth (total ft) 2 9. 9 5 0.5times water column length
Water Level (ft) 24.2 3 Purge Volume Calculations
Water Column (ft) 2.72 Purge Volume (gal) -
Purge Start Time 05? L/ b4 Sample Collection Time 13.15
Tim Depthto | Cumulative pH Temp Spec Cond DO ORP NTU
€ Water (i) | Vol Gay (5.U) ©C) (1S/em) (mg/L) (V)
0:09 | 2816 | 0.8 |H5? | |7 (k42 | 25¢ | ;2% | 588
1049 12889 | 175 | 45k | /9F | Ih3d | |PF  |-iwots | 234
13720 | —T——rrf— —t— | 3.02
Field Split: Yes or @ Split Sample ID, Date and Time: —_— —
MS/MSD: Yes or (W
Analyses Container Type Collected Preservation Comments
Total Metals 1L poly A 500, [¥] | HNOs pres by )KS
Nutrients + TOC | 1L pol¥-1 50,0 [v] | H:S04 pres by BE
Sulfate + Chloride + Alkalinity | Tpoly—1 50me [] | Iee NO teadspace
Sulfide (field chemistry) 500ml poly [T | Tee Zero headspace, analyze ASAP

N Samples placed on ice as required

~ Environmental conditions: A} =2 900 Fhere WAS hea

all operationg 2xeept we 1l bhy
Well /)u,mpcc] c('”qr

[\/{ Cooler(s) checked for ice/water

" Sample media description: C(ZZ{/Y /OdDV/CfﬁS %fmmzbdé\}t(

TrAun MI&( [fcal’\\(rm\nﬁ, H&L(ILM{

walo I‘u—nm‘mj, p/..!qfa/lh/u/\j ktibl/ﬂ’td[/ d/row 7VZ&.

"Prdcedure deviations/comments: u$€6'[ { ,)w-nl]/dw / [W-U’U[mz anwac( bu,{ 0n/7 raus cC(

Yhe fuloon

ahopt | OF off the boHom because of +he Wle - 20 liimnn wa.s

oy 2z r. Atwrbidiby reading was faken afhe the pial mekds

Page 6 of 1
Initials

Soomple was o “\fd’Cd
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Date: 7“““/5 Station ID: 5/\/\5\/\”3./3 Sample ID: MNI&BO?FS

[\/] Samples placed on ice as required [V] Cooler(s) checked for ice/water

" Environmental condifions: C/Ul/ld(j ;.Sﬂ)’l’ld M{/(/VI

* Sample media description: - C ICQV/ OdOV'IijS G) W

| Procedure deviations/comments: T /53¢ _é@(’ m'\d/}%&i’ai’\' Ué{f( /0(,() pfm//ﬁw l,p/, Mgﬁ"\oa[.
wHh p&rish [ic P(,um{’

¢ |

| - _

! Sampler ,4 r"!’ MA(S"){ (s or Init + /C{L v/l ——51 ‘mmo NS
g Sampler:D/)/\/ 5 V'lLS o or Init

; See Table 1, page 4 for well data.

m Well Diameter (in) 2 2” diameter well - 1 well vol = .17gals/ft; 3 vols = .51gals/ft or

Well Depth (total ft) 71 X 0.5times water column length

I Water Level (ft) ch\ A5 Purge Volume Calculations

m Water Column (ft) ‘7/ e 55— Purge Volume (gal) -

m Purge Start Time | 1 5 Sample Collection Time {l L?' b

. Depth to Cumulative pH Temp Spec Cond BO ORP

R Time Water (ft) | Vol Ga) (S.U) ©0) (1S/em) (mg/L) (mY) NTU
= /20 | 2924 | 0.0 | £98 | |25 | 92 | 185 | 4415 | 92.3
; .25 129.24 | p.2 699 | /27 | 2084 | | A |49 | 50.2
: .30 |29.24 | 0.3 697 | iZ] | H7ES 1 0.93 | /539 | 15 %,L 15"
® 135 (2922 05 1458 |z |wgz 024 |-s6g | I+ 2le7
x| 42 1292% | 01 b99 | 122 | 709.2 | 055 | -/5%.9 6#7@/ 6191/
. Tedie5
; Vl lll -’206'/,'([
m B
»

m Field Split: Yes or @ Split Sample ID, Date and Time: T -

m MS/MSD: Yes) or No

: l Analyses , Container Type Collected Preservation Comments

m Total Metals Wpoly-1  500mL [V] HNOs li;)ft&, by K9 Yy vial

: Nutrients + TOC poly-1 Spoml [V] H2S04 pres. by O W o)

£ | Sulfate +Chloride+ Allalinity | fLpoly—1 S0 ml | [v] |lce No_headsgace

g Sulfide (field chemistry) 500ml poly [V] Ice Zero headspace, analyze ASAP

m

=

»

n

B

=

Smokey Mountain Smelters Page 7 of
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Date: z/lﬂ [ /5 Station ID: SMS /‘4 WOZA Samp]é 1D: MWOZAO 7’/5

sampler Art Maslers or nit

Sampler D{)M E[)f}'ﬁﬁ/\/ or Init

See Table 1, page 4 for well data.

Well Diameter (in) Z 2” diameter well - 1 well vol = 17gals/ft; 3 vols = .51gals/ft or

Well Depth (total ft) 75.0% 0.5times water column length

Water Level (ft) / “L rF Purge Volume Calculations

Water Column (f) / 0 7’ I Purge Volume (gal) -

Purge Start Time 4. 05 ~ Sample Collection Time '%5 30
e | e [ [ T [wom | w | ow |
(410 | 4.2 | 0.4 A96 | 9.1 lwese | 0,23 | -z0id| 177
Mot | s | 10 |99 | 1§F |z | 634 |-200-1 | {7
422 | 438 | 14 1495 | (98 020 | 036 |-200.§ | H.85
M2 1428 | 19 1445 | 199 |00 | D.30 | -z0lF| 3,92

Field Split: é; or  No Split Sample ID, Date and Time; M WﬂZ ADOTIS / /71 ) (/0 /i Efl/’ 2

MS/MSD: Yes or (Vo)
Analyses Container Type Collected Preservation Comments
Total Metals Wpoly-141 500ml] [¥] | HNOs pres by (LS
Nutrients + TOC | thpoly-1+/ 500pl] A | H:SOs ges by €9
Sulfate + Chloride + Alkalinity | AL poly—1+) 5/)0ml| [£] | Iee "Mo H-5
Sulfide (field chemistry) 500m! poly ! Ice Zero headspace, analyze ASAP

["71] Samples placed on ice as required [);4 ] Coolex(s) checked for ice/water

Environmen’t;al conditions: H—d+lélér[,(d(j

Sample media description: 0/@&/// C}’WM’M/)Q?/\{ : CO/OI'CK), 0d0/’l€93 %fwmd,w\b['w

. Procedure deviations/comments: [_p,) fl()ud/[_bw Ug/, ,4/\6/)(}»0&) Wf{](fl SJ’R {‘{'10 WLJM{]

Smokey Mountain Smelters Page 8 of
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Date: ZU5H5 Station ID: iMﬂMWOXA Sample ID: MI/UOS/AO%}E’

Sampler A\"{ MAf')‘(’CfS

or Init

Sampler I.Di)l\) F/Ol"‘}b(ﬁl*-S

or Init

See Table 1, page 4 for well data.

Well Diameter (in) A 2” diameter well - 1 well vol = .17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) 3“/ L‘ 0.5times water column length
Water Level (ft) 21.05 Purge Volume Calculations
Water Coluron (t) 13.35 Purge Volume (gal) —
Purge Start Time DEYS Sample Collection Time 0917
Time \E?t)«::l (tf(:) C{l/:)“lu(lgz:)v ’ (sf.g.) 1252':')" SZig/f$d (n?;)L) :r)nva; NTU
0$s0| 2133 | 0.2 | 3.2 | 179 |55¢) 0.53 | -179.] | 202
09:00 | 2192 | 0. R.67 | IBY | 5653 | D25 | /798 | 102
0905 12146 | [.3 | 967 | (7.4 |5093 | pal | -1§29 | 4.92
09./0 | 214§ | .75 | §6? | 7S5 | 5733 | p.72 | -]94.l | 523
Field Split: Yes or Split Sample ID, Date and Time: — .
MS/MSD: Yes or
Analyses Container Type Collected Preservation Comments
Total Metals 1Wpoly-1 500ml [V] HNOs ares bu OF
Nutrients + TOC . IL poly-1 oo ml [ H:S04 nees g Bf
Sulfate + Chloride + Alkalinity | fLpoly—1 Spoml | [V] Ice "' No_headspce
Sulfide (field chemistry) 500ml poly [V] Ice Zero headspace, analyze ASAP

[/ ] Samples placed on ice as required [ ¥] Cooler(s) checked for ice/water

: Environmental conditions:. C /wau/] :

- Sample media description: CLCL’U/ } 0(/[)//056 ﬁwmwm

Procedure devia'tion's/comlﬁeht's:._ s ﬁ/ow /jow VVO{- W(}_g{,’ S-{TJ b PWM(;

Smokey Mountain Smelters
SESD Project #15-0346
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Date: 7[/5”[ /5’ Station ID: )M\‘MV\!DHIA Sample ID: M WOL’)A 07”54

Sampler

Sampler

Arf ﬁjA‘v(—D(S

or Init

Don ”( C 601\J

or Init

See Table 1, page 4 for well data.

Well Diameter (in) 7 2” diameter well - 1 well vol = .17gals/ft; 3 vols = .51gals/ft or

Well Depth (total ft) L/Z 5{4 0.5times water column length

Water Level (ft) -—7)47%?‘ o 7/157/' 2 Purge Volume Calculations

Water Column (ft) ?’?7 ' %“f Purge Volume (gal) -

Purge Start Time 005 Sample Collection Time 11373

e | oty | vorga | AU | 0O | sem | awn | v | MY

1015 | 2535 | 02 | 583 | 210 |33460 | 053 |-l | 283
0128 | 3540 | 0.5 Sl | z37 (33,080 | 050 |-16.0] |20
10:25 | 2642 | 08 | 539 | 246 32990 | pyZ | -lgg.2 | 659
045 [ 354L | 1.2 538 | 755 33200 | 0.35 | -1%5 | Hiz
j0:55 136545 | 15 | 538 | 758 35290 | 078 | -A3.7 | 22.7
05 | 3577 | 1.9 528 | 260 | 33360 | 020 | -194.¢ | £2.2
.70 3545 | 3] $87 1236 | 3%90 | 0.1l -194.7 | 21.§
%5 13552 | 28 | S8 249 33860 | O | -1 | wos
I e s — 1 7%/

Field Split: Yes or @ Split Sample ID, Date and Time: a— —

MS/MSD: Yes or (Mo

Analyses Container Type Collected Preservation Comments

Total Metals 1Wpoly-1  §gomL [V] HNOs pures KS
Nutrients + TOC ILpoly-1  Spoml 1 | HSOs nizh b K§
Sulfate + Chloride + Alkalinity | JLpoly—1 S@ml ] | I NO Headspret
Sulfide (field chemistry) 500ml poly [+ Ice Zero headspace, analyze ASAP

[ <] Samples placed on ice as required [ ] Cooler(s) checked for ice/water

. Envifonmental conditions: C/()de/fj

Sample media description: C,{au/} 0((0({{55 O(j (N,U’Vi UW

Procedure deviations/comments:

L.ow Flops
rse wlowt omy adjustaent at 110s- Pamp radc was acfjusfcd

A {‘lmld furd;d, ﬁ‘ read mzx was —kxl&n before Fhe tota) metals $W/7Le wcd%

collacde

Smokey Mountain Smelters
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Date: 7{/51 |5 Station ID: SMSM W I 6 Sample ID: M Mll}lﬁO?lﬁ/

Sampler Ar*}' Mﬂxﬁkﬁ“)

or Init

Sampler DDN F’b(“{/z)()l\-‘

or Init

See Table 1, page 4 for well data.

Well Diameter (in) 2 2” diameter well - 1 well vol = .17gals/ft; 3 vols = 51gals/ft or
Well Depth (total ft) 5 b. 9 5 0.5times water column length
Water Level (ft) Ht l 7 Purge Volume Calculations
Water Column (ft) 5 I . 5 3 Purge Volume (gal) —
Purge Start Time (% . 15 Sample Collection Time 1402
Time \2;13;:1 (tf(:) C‘;l/lor:u(l(;;‘g)ve (é!:.g.) T(5?31)p SZ?,;/S:?SI] (nnl);L) &va; NTU
1230 | #4322 | 0.7 953 | 167 \iz220 | D26 | -I§2.0 | [.26 | .
340 | 710 | 1F | 952 | 1605 [y230 | 046 | -1857 | 5207 |00 Yoo
1250 | 2ol | 2.6 | 954 | je.5 | 11430 | 015 | -198.b | 15§
H00 | 2of | 3b | 953 | 165 | 12,080 | 0,43 | <1903 .08
Field Split: Yes or @ Split Sample ID, Date and Time: —_— —_
MS/MSD: Yes or
Analyses Container Type Collected Preservation Comments
Total Metals fNLpoly-1 500 mbL [V] HNO:s o5, by  KS
Nutrients + TOC thpoly-1 540mL | [V] | HiSOs ‘ores oy <5
Sulfate + Chloride + Alkalinity | 1L\poly—1 940 mL [ | Iee Pp Headspact
Sulfide (field chemistry) 500mi poly (-] Ice Zero headspace, analyze ASAP

{41 Samples placed on ice as required

Environmental conditions: HDP ,CIOZULLbj

~ Sample media description: CL@M ) (det’ Le‘.?f) %

yohen [INOy &S added

[¥4] Cooler(s) checked for ice/water

ourd wekor. SM;QM elleryesed

- Procedure deviations/comments: [ 5/, -ﬂﬁ\/\) / low V()[_ M(WOA V"/ P&([s‘}&ljﬁt P"WVLIQ,

Smokey Mountain Smelters
SESD Project #15-0346
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Date: 7/!5/[‘)’ Stationﬂ):'SMSMW”ﬂx Sampleﬂ): MNI‘AO?IS

Sampler A)’f MAS'J’C"S

or Init

Sampler b{)/\) ng fJ(/DNJ

or Init

See Table 1, page 4 for well data.

Well Diameter (in) Z 2” diameter well - 1 well vol =.17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) 20, 4 0.5times water column length
Water Level (ft) ’ ) 9{2 Purge Volume Calculations
Water Column (ft) 13‘- 5 <g Purge Volume (gal) -
Purge Start Time | "{ Z 6 Sample Collection Time 4:50
e | ot | Voo | 60y | €0 | sew | oo | oy | M
14.20 | 191 | pt 851 | 1% | 4369 | 027 | -1$8L | §.79
Mg 114 | o5 [ RS0 | 723 16856 | 027 | -1919 | A$9
ds L 194 | 18 | 950 | (22 | 6325 | 024 | -92.6 | g0y
48 | 19 | 25 | 850 | 2.2 [ 6940 | 026 | -193.2 | HSL
Field Split: Yes or @ Split Sample ID, Date and Time: - -
MS/MSD: Yes or
Analyses Container Type Collected Preservation Comments
Total Metals 1¥poly-1 5POmL [~ | HNOs s by KS
Nutrients + TOC 1f.poly-1_5p0ml [~T_ | H:SO4 args  ba KS
Sulfate + Chloride + Alkalinity | {Lpoly—1 500m( [¥1 | Ice "o headdprce
Sulfide (field chemistry) 500ml poly [+1] Ice Zero headspace, analyze ASAP

[ 1 Samples placed on ice as required [ \7/] Cooler(s) checked for ice/water

Environmental conditions: | (..
. nditions I‘J'U'hﬁb(ﬂ\f\/\/{

Sample media description: C,léa,\( | IILDIX+ (,/‘(,“m/\) o lor | OL{;DI' (,QL)S OBFO’LLV\AW&J'CY,

Procedure deviations/comments: [ow -ﬁlbw /(ou\) vol. VV\C\/L\OC\ U\)// PU?; 5-&0&”“/ PI/U/V\_rﬁ

Page 12 0of 18
Initials
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Date: 7{ I'§[/§ Station ID: SM,SMWO?’A Sample ID: MWO?A

Sampler  Act Mastors

or Init

Sampler /_[70!\\ FB W'Jf'jON

or Init

See Table 1, page 4 for well data.

Well Diameter (in) A 2” diameter well - 1 well vol =.17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) 232 0.5times water column length
Water Level (ft) , LI' 63 Purge Volume Calculations
Water Column () g . 57 Purge Volume (gal) -
Purge Start Time {528 Sample Collection Time 5.5 F
e | e [ T2 | [ |y | o | v
1550 | 435 | o4 | 6.8 3.0 | 43,070| 1.30 | -159.0 | 4.7
1535 | /489 | 08 437 | 1724 | 45679 | 040 |-i¢33 | 447
545 | 1455 | 15 | e43 | [73 | H9e0 | 00y |-ikzg | 214
(5:50 | 1499 | 1§ | bHe /2.3 | Hio | 01z | ~ef4 | 0.0
15:55 | 1484 | 225 | 649 |23 [H3920 | 01 | —170.] | 647
Field Split: Yes or @ Split Sample ID, Date and Time: - i
MS/MSD: Yes or
Analyses Container Type Collected Preservation Comments
Total Metals 1/poly-1 500 mL [v] | HNOs pres by KS
Nutrients +TOC Wpoly-1 gwml | [V] | HiSO preq by K5
Sulfate + Chloride + Alkalinity | JLpoly—1 500 ml. ] | Iee 'No bheadspace
Sulfide (field chemistry) 500ml poly ] Ice Zero headspace, analyze ASAP

[6¢] Samples placed on ice as required

: _Environmental conditions: . HD—)— ) Su.-mnwf

[v«1 Cooler(s) checked for ice/water

;-.Sample media descrip_tioﬁ: | C {{M( very f‘ﬁh{/ Lf(/“m/u 'CD {(9\/1 OC(J)V(/st %YJMA”\CLUJU/&’/

© Procedure deviations'/comménts: |ow .ﬂpw/}[mj V[)[l u\f/ ‘”)Lrl S‘&&VH e ]bl/l,w ,

Smokey Mountain Smelters
SESD Project #15-0346
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Date: 7{ lgz |5 _ Station ID: ,SM&MVJO?B Sample ID: M \/\J@?BO? s
Sampler AT‘Q MR§’>'OV 5 or Init
Sampler D[)N Fo (’{'601\/ or Init

See Table 1, page 4 for well data.

Well Diameter (in) Z 2” diameter well - 1 well vol = 17gals/t; 3 vols = .51 gals/ft or
Well Depth (total ft) 39.9 0.5times water column length
Water Level (ft) l bx | 5 Purge Volume Calculations
Water Column (ft) 1%, L5 Purge Volume (gal) -
Purge Start Time ih. 7/(‘/ Sample Collection Time (4.0
Time \22?31 (tg) C#/:;:u(lf;‘::)v ) (slfg.) 1Egg)p S?ﬁé/ff.’.'id (n?g?t) gnl}vﬁ NTU A
234 | ipd | o3 | b5 | 182 | 000 | 029 | -k35 | 227 s
lo.4b | 1b2% | 1.5 659 | 1.0 | 7940 | 9.65 | ~l6l.y | 35.1
L5 | 1635 | 2.2 b5 192 | o | 0 | 1656 | 1LY &
(F06_| J6.35 | 249 £5% | 180 | 19,060 | 654 | -160% | H0Y =
A
T
Field Split: Yes or @ Split Sample ID, Date and Time: -_— S
MS/MSD: Yes or r
Analyses Container Type Collected Preservation Comments
Total Metals 1Wpoly-1_ 5))ml [>] | HNOs pes by KS
Nutrients + TOC [ 1l poly-1 500mL [<] | H:SOs ores by KS
Sulfate + Chloride + Alkalinity | fLpoly—1 500 m| [w] | Tee NO_had<pace
Sulfide (field chemistry) 500ml poly (7] Ice Zero headspa'ce, analyze ASAP
[ 4] Samples placed on ice as required [# ] Cooler(s) checked for ice/water

Environmental conditions: H’O'(’} QLLV\T’\\/

Sample media description: OW/ Oé{ﬁf CC"DS %YM(AX«)LC/\/
Procedure deviations/comments: | p)1) 0,0@\) /}Uw I/DI, W%}IOA l/\J7 FLU”’ SJH,I]L(\C /DLU)'H/) .

Smokey Mountain Smelters Page 14 of 28 ?
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Date: Station ID: Sample ID:
Sampler or Init
Sampler or Init

ee Table 1, page 4 for well data.
/]l Diameter (in)

Well'Depth (total ft)

2” diameter well - 1 well vol = .17gals/ft; 3 vols = Slgais/ft or

0.5times water column length

[ ] Samples placed on ice as required

Environmental conditions:

- Sample media description:

Procedure deviations/comments:

Smokey Mountain Smelters
SESD Project #15-0346

[ ] Cooler(s) checked f()ice/way

Water Layel (ft) Purge Volume Calculations
Purge Volume (gal)
Purge Start Time Sample Collection Time
Ti Depth to \Cumulative pH Temp Spee Cond DO ORP NTU
tne Water (f) | \Vol (Gay) (8.U) ©C) (uS/cm) (mg/L) (mV)
=
S
. N e \ .
Field Split: Yes or No  Split Sainple ID, Pate and Time:
MS/MSD: Yes or No -7 _-
D,
S\
Analyses Container Type Collected Preseyyation Comments
Total Metals 1L poly-1 [ ] HNO; — '
Nutrients + TOC 1L poly-1 [ HSS0:
Sulfate + Chloride + Alkalinity | 1L poly—1 [ ] Iee \ ~
Sulfide (field chemistry) 500ml poly | ] Ice \ ¢ Zero headspace, analyze ASAP
T

Page 15 of 18
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Additional information:
s l VA OO o |
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United States Environmental Protection Agency
Region 4
Science and Ecosystem Support Division

980 College Station Road
Athens, Georgia 30605-2720
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‘Project Name: Smokey Mountain Smelters
Project Location: Knoxville, Tennessee
Project ID Number: 15-0346
Project Leader: Kevin Simmons

Field Measurement and Sampling Logbook

Book?_ of 2_

Inclusive Dates: July 13 —[£ , 2015

List of personnel in logbook:

Name Initials Organization/Duties
\ ' —
ﬁ‘/z 4 §7‘f,‘/z/7mM [cam /vf’a///ﬁf'
5 7 }9//7 /’! fad?, é U mlt/ j &i /r/ / e &
Smokey Mountain Smelters Page 1 of]18 .
SESD Project #15-0346 Page 36 of 135 Initials ¢S

Revision 1

(HHHHHHHHHHHHﬁHHHHHEHﬂEBEQBQHHHW"

|




TABLE OF CONTENTS

Information

SESD Procedures List/Site Notes
Instrument Information

Table 1 Sample IDs and Well Details
Figure 1 Well Location Map

Field Samples and Measurements

Additional Notes

Smokey Mountain Smelters
SESD Project #15-0346 Page 37 of 135

Pages

6-16

17-18

Page 2 of 18

Initials

Revision 1




]

The following procedures will be used unless otherwise stated in the field logbooks:

SESDPROC-010-R5, Logbooks

SESDPROC-011-R4, Field Sampling Quality Control

SESDPROC-100-R3, Field pH Measurement

SESDPROC-101-R5, Field Specific Conductance Measurement

SESDPROC-102-R4, Field Temperature Measurement

SESDPROC-103-R3, Field Turbidity Measurement

SESDPROC-105-R2, Groundwater Level and Well Depth Measurement

SESDPROC-106-R3, Field Dissolved Oxygen Measurement

SESDPROC-113-R1, Surface Water Sampling

SESDPROC-201-R3, Management of Investigation

SESDPROC-202-R2, Management of Investigation Derived Waste

SESDPROC-203-R3, Pump Operation

SESDPROC-205-R2, Field Equipment Cleaning and Decontamination

SESDPROC-209-R3, Packing, Marking, Labeling & Shipping of Environmental &
Waste Samples

SESDPROC-301-R3, Groundwater Sampling

Site Notes:

e Groundwater samples. were not filtered.
. @ Well details are listed in Table 1.

. Groundwater instrum_ents used;

SESD ID# 'SESD ID#
: 'pH/Conductivity _ / | . _ pH/Conductivity
E.DO/ORP | 2‘ DO/ORP
Tusbidity | ‘*‘2 - | Turbidity

o

' NOTE: ‘Instrument calibration information i_s'mainta_i_ned in separate instrument calibration logbook.

Addit_iona_l notes:

Smokey Mountain Smelters Page 3 of |
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Table 1

Smokey Mountain Smelters Well Construction Details

We_ll _ _ R?)oot:f d Water Level Screen
Station iD Sample ID I?ia Geology of Screened Interval Depth (ft Range Interval

(in) 7halis =t (Tec) | bes | TOCW | (b
SMSMWO1A | MWO1A0715 | 2 Clayey silt Ao 13" 40 28.94-36.91 | 30-40
SMSMWO02A | MWO2A0715 | 2 Waste material 25 (_ﬁ‘ 28 14.05-16.59 | 15-25
SMSMWO03B | MWO03B0715 | 2 Shale and limestone &S5, 1)° 66 31.75-37.77 | 55.8-65.8
SMSMWO4A [ MWO4A0715 | 2 Silty clay 42 _%4\:' 43 34.41-40.85 | 33-43
SMSMWO7A | MWO7A0715 | 2 Sandy clay with gravel 23.2 i 23.5 14.75-2147 | 13-23 -
SMSMWO07B | MWO7B0715 | 2 Dolomitic limestone 39 R ! 40 16.48 - 23.00 | 28.8-39.8
SMSMWOBA | MWO0BA0O715 | 2 Sandy clay with gravel o ! 37.5 20.01-26.00 | 20-35
SMSMW10A | MW10A0715 | 2 Clay with chert gravel 20, _g%‘ 32 18.51-29.46 | 20-30
SMSMW10B | MW10B0715 | 2 Limestone with shale &7 ¥ 70 18.04-29.41 | 59.8 - 69.8
SMSMW11A { MW11A0715 | 2 Weathered sandstone 3;3_“;’ 30.4 3.58-7.71 15.4 - 30.4
SMSMW11B | MW11B0715 2 Sandy shaley limestone & sandstone g 5,5-' - 57 5.64 - 6.91 41.93 - 56.93
SMSMW12A | MW12A0715 | 2 sandy clay and limestone -3 4{?; 40 30.48 - 37.00 | 23.27 - 39.27
SMSMW12B | MW12B0715| 2 limestone with shaie & _‘75'_ 62 30.29 - 36.92 | 46.69-61.69
SMSMW13A | MW13A0715 | 2 clay with shale 29 498 30.5 20.10 - 30.00 | 14.97 - 29.97
SMSMW13B | MW13B0715 | 2 Shaley limestone .1 72 25.79-43.07 | 56.17 - 71.17

Smokey Mountain Smelters Page 4 of I8

SESD Project #15-0346
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Date: 7[5

Station ID: S Ms Mw 1) ASample ID: M W/ /JA T TS

10:051%

Sampler B. Stri st/ or Init

Sampler  5- ( omc or Init

See Table 1, page 4 for v[vell data. CScvoen 203

Well Diameter (in) 2 2” diameter well - 1 well vol = .17gals/ft; 3 vols = .51gals/ft or

Well Depth (total ft) 2 (5 . g( 0.5times water column length

Water Level (ft) 2 |02 Purge Volume Calculations

Water Column (ft) % %/ 5 Purge Vohune (gal)

Purge Start Time g/:./?\f Sample Collection Time / [2@

Timg,—[? Depthto | Cumulative pH Temp Spec Cond BO ORP NTU
/7{5 Water (ft) Vol (Ga)) (S.U) O (1S/em) (mg/L) (mV)
#K8 12343 (325 |37 | 129 | 5921 |4,93 | 169 | 2.85]

joth (2360|855 379 | (74 16506 | 3.69 1925 | 1,1
055 (2392|160 329 | 179 |649¢| 107 |146.4 | 057
105 12390 |88 377 | 173 | 6624 | 394 | 141|067
15 12330 |45 [ 374 | 116 |66y | 3.45 | 1390 |0u¥
122045

Field Split: Yes or @2 Split Sample ID, Date and Time:

MS/MSD: Yes or (1)

Analyses Container Type Collected Preservation Comments

Total Metals 1Lpoly-1 ¥y, ( [ VI HNO;
Nutrients + TOC { ILpoly-1 50w/ [/] HzS04
Sulfate+ Chloride + Alkalinity | 1L poly—1 5., | 1, | Ice Bh.s
Sulfide (field chemistry) 500ml poly ‘ [A Ice {Zero hLéadspace, analyze ASAP

[ ./]" Samples placed on ice as required

Environmental conditions: CLQ,E.,:»(Y '

@ S‘““‘?fe (a2 l(:e(,'h.l«v.n 7’7-4!16

" Sample media description: Cleo.
' Cogr

J('/‘Lf-‘.’ 1595-

Procedure deviations/comments: Low Lloo

i“Amp refe W

5 Teyb”;"gc _

Smokey Mountain Smelters
SESD Project #15-0346

kreetes
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Date: 7 ~)4- (4___Station ID: SMSMWI03

Sample ID: Mwp B0 7i5

Sampler B. 57"/“://«0:/ or Init
Sampler .5 Lo mwz@ - or Init

See Table 1, page 4 for well data.

Lo*

Screeh

Well Diameter (in) 2. 2” diameter well - 1 well vol =.17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) 697 0.5times water column length
Water Level (ft) 2 O. '{;4 Purge Volume Calculations
Water Columnn (ff) 19-2 b}»_ Purge Volume (gal) .
Purge Start Time ! / "i'l— 0 Sample Collection Time / F. 'S 0
. Depth to Cumulative pH Temp Spec Cond DO ORP
Time Water (f) | Vol Ga (S.U) 0 (uS/em) (mg/L) mv) NTU
122051 21,01 | [ €45 | 174 | 1971 O30] 950 60.1
15 ] 35 | )29 | |95 22.9
(205 12-00 |15 |€.35 | |79 | |953] 0.27|-P17
12125 oY3:95% Qg | 630 | 17 4| 2015 | ©.29 |~(30.9 |28
12235 990Y 2 dgu | €257 150 | 2049 Ol |-1233 [ 197
127t gy |2:9416.26 | 1.5 | 207¢| ().35| 12571 19.3
(2295 20. %L | 3. 2 625 |206 | 2092 | O.40 | ~l10g |5, 5
[3°0520.:90 | B 5au|b26 |20 (2082|051 | ~1059]13.7
(315 |20.80 |3, {25 | 211 [ 203705y |-l5s | (0.6
1325 12050 Hqe]l 1626 203 (2112 [0.66 [-101.318.0f
Field Split: Yes or Split Samplé ID, Date and Time:
MS/MSD: Yes or @
Analyses Container Type Collegted Preservation Comments
Total Metals Wpoly-1 5ot [ HNO;
Nutrients + TOC 1Lpoly-1  bcgm/ [ H:S04
Sulfate + Chloride + Alkalinity | 1Lpoly—1 So&s [/] | Iee D ht
Sulfide (field chemistry) 500ml poly (V1 Ice Zero headspace, analyze ASAP

e
[+/] Samples placed on ice as required

. Environmental conditions: ;v pus Vi,

Sample-medié description: Clewr @ 0{@{ 1655‘ ot :

'_ Procedure deviations/comments: Lo J/,{‘,p(,

(ch) Fopesis Taltic f)luu(

Smokey Mountain Smelters
SESD Project #15-0346

now’ elear
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/(/C,'" »C 7u 1 ,,';/ t-/

Date: 7’/"’{'“}}_‘)‘" Station ID: ~iA% My [ A Sample ID: /Y Vj-’)l'-/\, 715

Sampler

B -5

A ed e

or Init

Sampler

/S
D Coz M i

or Init

See Table 1, page 4 for well data.

Py

AU n

B0 4

Well Diameter (in) 2” diameter well - 1 well vol = .17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) .5 0.5times water column length
Water Level (ft) 2, "fj’r ?{ “4 Purge Volume Calculations . v Q
Water Column (ff) il . 4€ Purge Volume (gal) Brs per »i,i/ ‘“()Emf’ fer
1 [l jﬂ’»’—
Purge Start Time 1Y ‘30 Sample Collection Time [0
Time Depthto | Cumulative pH Temp Spec Cond DO ORP NTU
Water (ft) Vol (Gal) {S.U) °O) (uS/cn) (mg/L) (mV)
oy y— - . . v < o P , O ~ e e
L9050 130 .00 _2(‘—-‘) L 56 9.0 (204l | ¢. il ~ 206y | 64,4
A2 e | 3 . a e | o - ) o
“y 7 :7 - . - g f . *‘Hif‘/ o . - - ’ * I s E ) a i e
o 3ol | "9 |\ Lay | 199 |3t |0 |2y M6
S e ) 2 e - o ot o . _ e
(520 |304% |42 |6 5¢ (9.9 | 3440 €07 |~2394 ]0:5
Ny o L, . ' Pl ¢ g :7 ) ‘\u l‘ / - .~ - oms oy _' ~
15:30 [3ev0 |7 65U | 20 |Fp000| OMO_|=25%9 |99.5
(540 2975 |G |6 |£2.3 |27 7ve| oy |-2290 P
i?“rm,y /a;srzf; wleabse ! R(‘-’ st te vhe rret”
Field Split: Yes or @9 Split Sample ID, Date and Time:
MS/MSD: Yes or @
Analyses Container M/ Collected Preservation Comments p!
Total Metals 1L poly -4~ 54,1 [ 1 |HNOs
Nutrients + TOC | Py -1 5.} [ 1 | H:SO
Sulfate+ Chloride + Alkalinity—| 1L poly—1 57 , | [ ] Ice 4 bk
Sulfide (field chemistry)/ 500ml poly [ 1] Ice Zero headspace, analyze ASAP
[ _}~Samples placed on ice as required [ ] Cooler(s) checked for ice/water

.- Environmental conditions: (f‘im.r»dvl"/ - gm rag d‘ﬁ['} ria ’*“;“\""“‘7 ) ,:a}:xsz’ii P,

" Sample media description: Bes 7T
ample media descrip low‘;‘——vﬁh&' [55

e e ey

Lesop e

- ﬂ H ﬂ 2 @ n i

!

Procedure deviations/comments: [.ie/ oo f\’tcm;j v STt v/ pecistodig

- Sw "TC‘/[\ T éf;uﬂz{:q?) .
(5\""11"‘]“ f/’)v.th; Aer s

gapnon

Smokey Mountain Smelters Pagc8of 1§
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Date: 7 ~ij-~1i

Sampler f‘; -

?D." Ve

ey
l'," E/!\

.f,;'(\;’\l f -,'*(’::_x/’-

G i
f:}vl s ti

Station ID: S M 5 My ik Sample ID: M/ Of A OT (4

or Init

Sampler

{

or Init

? =
--§ « Lo l’Vl'_t:_/

See Table 1, page 4 for well data.

Well Diameter (in) (3’ 2” diameter well - 1 well vol =.17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) €5 0.5times water column length |
Water Level (ft) 2% ‘:'5/'2‘. Purge Volume Calculations

Water Column (ft) f1. "¢ Purge Volume (gal) D i
Purgze(gt:grt(:Thi\lll}f Q 7525/ Sample Collection Time @ 73 )

Time \335’2? (ttg) Cslg}u(lf;‘:)ve (§g.) T(52)p S'f:%fﬁ';d (nll);L) gnRvP; NTU
TH0 (2062 40 | 6.57 ] (8931 530|0.03 | ~40.% | I4 4
50 | 3lic 6" c‘() a5 | 198 | 3430|008 |- Go2|Hi%
Y00 | 30.28| @595 659 | 20.7 | 37900 0> | -i257 |42.3
J10 |29¢x| g0 | exr | 216 | 38370007 | M2 | 304
920 (2994 | 8.6 | b | 225 | 35270 0.i0 | ~[6L4] 27.4
930 129.70132 | ¢35 | 230 | 3903|007 | ~177.2 (40

s —
Field Split: Yes or @ Split Sample ID, Date and Time:
MS/MSD: Yes or
Analyses Container Type Collected Preservation Comments

Total Metals 1Lpoly-1  SU¢ i ~I HNO;
Nutrients + TOC 1Lpoly-1  %07.) [} | H:S04
Sulfate + Chloride + Alkalinity | ILpoly—1 520, | [ "’,]/ Ice ¢ hoA
Sulfide (field chemistry) 500ml poly ("1 Ice Zero headspace, analyze ASAP

[ -} Samples placed on ice as required [ P Cooler(s) checked for ice/water

Environmental conditions:

C l&u;y( \/.I

"’J’\b{[{y

" Sample media description: )/ L’,&—r[\[- _ {W é;"(/ o p-/i{,/ less  wuter

: Proccdure'deviations/comme_nts: Re ST T

Smokey Mountain Smelters
SESD Project #15-0346
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Date: / ~I 5“/4” Station ID: 5 Msmwos 3

Sampler B. S triseon”
7

Sample ID: Mo 36275

or Init

Sampler g,

) ,M[g/

or Init

See Table 1, page 4 for well data.

7

Well Diameter (in) .) 2” diameter well - lwel‘lhv;)r—: 117gals/ﬁ 3 vols=.51gals/ft or
Well Depth (total ft) Gail 0.5times water column length
Water Level (ft) 3_3[ P Purge Volume Calculations o
Water Column (ft) 20.99 Purge Volume (gal) N }
Purge Start Time Lﬂ 25 Sample Collection Time ( / 25 Q

. Depthto | Cumulative pH Temp Spee Cond DO TORP]

Time Water (f) | Vol Ga)’ (S.U) ©0) (uS/em) (mg/L) (mV) NTU
T0s (3990 | L& | 575 1200 | 899 | 0o | 29257,
0T | 394 | 2.7 | B9 | 2i7 vl 2 | Q.23 | -2er |
jO:55 139231 3.0 56DV 200 Voo | &23 1 =236 1539
oo | 3ot | 2.7 [ 5.6% 212 | io42]0.55 | -i7o.%| 340
(05 13235 |40 | 969 |22.0 | 1034 |7 ‘f’l ~M43.0 | 0
JZ5 (3674 |42 569 |22.0 | 027 0% <365 |20)
[1:35 3622 |45 |5 /f) 222, 1715 0746|4257 |59
(45 13698 |4-7 [ 5.479 [22.0 [ I0Le (00 [-1759 |11+
5y |35¢0 (M9 | 069 |22.0 | leo7 039 |-p5.% 972

Field Split: Yes or (&@ Split Sample ID, Date and Time:

MS/MSD: Yes. or No) _ o _ _ .
12!05 305 S50 5.6 210 jwed 057 -urs K5.3
Analyses Container Type Collected Preservation Comments

Total Metals 1Lpoly-1 500m( [v] HNO:;

Nutrients + TOC 1Lpoly-1 5./ (/1 H2S0;4

Sulfate + Chloride + Alkalinity | 1L foly—1 # 2%/ [+ |Tee Py

Sulfide (field chémistry) 500ml poly [/ Ice Zero headspace, analyze ASAP

[ VY] Samples placed on ice as required

Environmental conditions:

_ Sample me.dia description: ¢ g _ .
. p p ..S I .—_1 r’\“i‘ l‘/ TU(V{V{;’Z G'C'eé’ )"Ifgf %/‘111,.1./

Procedure deviations/comments: {

5 e urtions

pftv‘“"f (‘/ (%J‘"lz:f{r

Smokey Mountain Smelters
SESD Project #15-0346

[ \,/] Cooler(s) checked for ice/water
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f
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Date:’ 7“/;)—"/"0‘~ Station ID: ? /{45[14 & 12 fbample ID: /Vl W fZ A O 7 {"J'

Sampler 33 5Trmecp or Init
Sampler S. Ca e ,0/ or Init
See Table 1, page 4 for well data
Well Diameter (in) 2” diameter well - 1 well vol =.17gals/ft; 3 vols = .51gals/ft or
Well Depth (total ft) 39 4.3 0.5times water column length
Water Level (ft) ‘30.]/ i35 . Purge Volume Calculations
Water Column (ft) c!{.. 72 Purge Volume (gal) :
Purge Start Time [3:5¢ Sample Collection Time / F; : / Cl
e | watray | vorem | @0 | 0 | GSem | oty | v | MY
(105 3073 | 0% | 667 1939 309 | 04 |~944 | 6%2.
M2 132,00 2.3 1665 [25¢ |2,900 | 0.i5 | ~127.%|46.2
445 30.67 (2.9 6.6 | 233 2,961 | .03 |-30.4 |67
(5:00 130,656 |34 6,66 |25.% | D99 O0.3F |- 1045 [59.5
(5215 3p50 | 3.9 |hpe |263 | 2926 [0.37 | ~107,0 |50.4
1225|3040 | 4.) |60 |26.€ 2957 |C46 |-I22 |33.9
1555 13034 |43, 1666 252 (2945 1047 | "95.9125.9
(545 30w [ BT47 666 1295 (2952 |03 |-iod5 |22.3
1555 13071 | 52 1665 26,6 129%% 1©.33 =105, w6 (4.5
Field Split: Yes or (0 Split Sample ID, Date and Time:
ja st aeas: VGMSD: Yes or NO'
1605 30.9) 56 €. €5 260 2979 036 022 m
Analyses Container Type Collected Preservation Comments
Total Metals 1L poly /1 5724 [ 1] HNO;
Nutrients + TOC 1ILpoly-1 500 [ ] H:S04
Sulfate + Chloride + Alkalinity | 1L poly—1  47.i [ ] Ice
Sulfide (field chemistry) 500ml poly [ 1 Ice Zero headspace, analyze ASAP

[‘4 Samples placed on ice as required

- Environmental conditions: M{')aﬂ;,(_/ o [0"“7‘,/ ,

. Sample media description: -

" Procedure dev1atlons/comments Low {’(WJ / Grunchlns & pra /?,'*F‘((Jn Tie l}.uq._ Pum,w

4l 4,

bc Ho

Smokey Mountain Smelters
SESD Project #15-0346
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Date: £/ 9~15" Station l]):éMbM WIZJ%

SampleID: M /120715

I

Sampler /2 e or Init
- N {7
Sampler S-Cu g or Init
See Table 1, page 4 for well data. X
Well Diameter (in) P 27 diameter well - 1 well vol =.17gals/ft; 3 vols = .S1gals/ft or
Well Depth (total ft) é/ 7’7/ 0.5times water column length
Water Level (ft) 30 .43 Purge Volume Calculations
Water Column (ff) j [ [ 2 Purge Volume (gal)
Purge Start Time (6. 10 Sample Collection Time [ 5:00
Ti Depth to Cumulative pH Temp Spec Cond DO ORP NTU
tme Water () | Vol@a) |  (S.U) Q) (uS/em) (mg/L) (mV)
.57 |29.74 |29 16.3% |61 |I5490 | 026 |-36.2 |336
(70 | Z9.75" |55 ¢3& |70 4,90 |02 |-1262 |23%
(725 129.70 | 6.0 638 | 198 | Moco |01 1347|249
(TR0 (2969 | 7.5 1639 |19 13490 0. ~13.6 1220
17:55 12965 |%.2. 1610 193 |13.1010.28 |~i304 |229
Field Split: Yes or @3 Split Sample ID, Date and Time:
MS/MSD: Yes or éﬁo?
Analyses Container Type Collected Preservation Comments
Total Metals 1L poly-1 522 [ 1] HNO;
Nutrients + TOC | 1L poly-1 520 ,.1 [ ] H:S04
Sulfate + Chloride + Alkalinity | 1L poly—1 30..] [ 1 Ice
Sulfide (field chemistry) 500ml poly /1 Ice Zero headspace, analyze ASAP

[ \4/ Samples placed on ice as required

Environmental conditions: vf /%y s
. /

[ Y1 Cooler(s) checked for ice/water

reetly cleoty

Sample media description: £, |,/ iforless w'ecfcr

. Procedure deviations/comments: | o F[ba«)w/ 6 v it A ites Peentp.

Smokey Mountain Smelters
SESD Project #15-0346
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Date:

Sampler

Station ]])

Sample ID:

or Init

Sampler

or Init

See Table 1, page 4 for well data.

- Well Diameter (in) 2” diameter well - 1 well vol =.17gals/ft; 3 vols=.51gals/ft or
Well Depth (total ft) 0.5times water column length
Water Level (ft) Purge Volume Calculations
Water Column (ff) Purge Volume (gal)
Purge Start Time Sample Collection Tim/e
Ti Depth to Cumulative pH Temp Spec Cond / DO ORP NTU
rme Water (ft) | Vol Ga) S.U) °0) (1S/cm) (mg/L) (mV)
KA
\ -~ 7
( [
ope
o
< M l g g /
RY A
A7 1/
o
/N /1 //
7D
N A
Field Split: Yes or No  Split /S;{mple D, ﬁéte and Time:
MS/MSD: Yes or No , //
/
Analyses ContainérType Collected Preservation Comments
Total Metals 1L poly - I [ ] HNOs
Nutrients + TOC ‘1L poly£1 [ H2804
Sulfate + Chloride + Alkalinity | 1L poly—1 [ ] Ice
Sulfide (field chemistry) 500ml poly [ 1 Ice Zero headspace, analyze ASAP
I/'
[ ] Samples placed on/ié/e as required ] Cooler(s) checked for ice/water
. . /'/
Environmental conditionsy .
. Sample media desci‘/i]')tion:
/
Procedure deviations/comments:
Smokey Mountain Smelters Page 13 of 18
SESD Project #15-0346 Page 48 of 135 Initials B¢ )
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5M5MWl0ﬁv 13409
SusmwieB LTS
5% 1557
SMS MW 3B, LE b'f
| SMSMWOIA  JeoT
SMSMO2A 6/

. 16 15
%-5M5 Mw o4 A |6 2.0

 SMSMWOITA 630

Csmsmworg 64U
CSMS M Ay

CSMsMeNg g5

SMS Mw 124 NI

SMSMW 128 1T

Smokey Mountain Smelters
SESD Project #15-0346
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LD {:’&7 m —-f]u(gh !/CLW{‘ —__,,,,__«
1D toy Jo Alnsh v‘awh'“ '

f{wsk Votq/l't‘ 2v PV\&w/l (d?pé/&/[] rq7
- Flush vaw b= 2" F(/&u\,/ LD g

33,3
351k
2037
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69|
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United States Environmental Protection Agency
| Region 4

Science and Ecosystem Support Division
980 College Station Road
Athens, Georgia 30605-2720

<€D 874,
N
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92_ <

% \ge

73
W <
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Smokey Mountain Smelters
Knoxville, Tennessee

SESD Project ID# 15-0346

Kevin Simmons, Project Leader
Field Instrument Calibration Logbook
Book 1 of 1

Inclusive Dates: 7/}“”‘5 — 7//5/’§

List of personnel:
Name/Affiliation Initials

Steplenanp ] FSAT
Disn) Fortsord [ Espt

Lovie g\uﬁlf"éfﬂf

FES

Smokey Mountain Smelters Page 51 0f 135
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Instrument Calibration Log Date: : Calibrator’s Init.
Instrument# SESD ID# : pH us NTU °C DO - ORP m
' l@20314-02 | X | X X W
2 090310 -0/ X R
3 ©13//14 -02 | X | X .:
1 |p20314-03 | K | X X
S |o90310-063 X [
6 |ol3//#-03 X | X W
7
2 K-
9 B
10 f
1 _
12 m
Calibration Standards: -:
Standard Value Manufactuer ' Lot # Expiration
pH 4 Oakton(FERED | /#£9.9Y /0/2006
pH 7 OaktonFisher> |- /4.27/% as/ 20 /6
pH 10 Oakton (Fisher | )3 7487 /1 /2015
Conductivity low 1413uS {Thermg Orion SP1A ' /! 7,20 /4
Turbidity set # 1O Hach /g 4104 Jul- 1§
Turbidity set # 20 Hach A409) Tul - 15
Turbidity set # /00 Hach A B0y Tul - 15
Turbidity set # 00 Hach jl' ?/0(3‘ Jul -15

NIST Thermometer ?“/ij Fisher Scientific /] 9‘/3% //-25- /S
NIST Thermometer | po/gpf Fisher Scientiic | // /#4/3 05| //-75-/S

NIST Thermometer Fisher Scientific ——
Y
ORP — Zobell Solution | (30 2 YSI 3452 | j3T70002F| O9F/20:5
[4
ORP - Zobell Solution —_— YSI
Notes:
."'Amb'ient temperature: ____ Time: . - Ambient temperature: _Time:
Smokey Mountain Smelters o o _ C 20f10
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Calibration: Date Cal Time End Check Time Calibrator’s Init.
' Standard Pre-cal | Calibration/ | Post-cal
Instrument# | Parameter Value Reading: | Verification: | Reading: End of Day Check:
« 1 pH 4
\ 1 pH 7
\ pH 10
N Cond 1413uS
1\ . Tempy,- | nisT: NIST: Instr.:
2 \| Turbidity 0
2 N\ Turbidity 10
2 - \Turbidity 20
2 Turbidity 100
3 DO '
3 'LNS_|r§-|{ ORP @\OC °C st Meter:
AN
L pH 4
Rz pH [\ 7
Y pH N0 O
|73 Cond 1413yS ~%=
R Temp nsT. O\ = NIST: Instr.:
5 Turbidity 0 O -
'y Turbidity 10 <z
hy Turbidity 20 N
Ky Turbidity 100 S
A DO N 2,
4 SEl|orRPe el 2= C e e
pH 4 — N\
pH 7 AN
pH 10 75~ N\
Cond 1413uS \
Temp NIST: N NIST: Instr.:
Turbidity 0
Turbidity 10
Turbidity 20
Turbidity 100
DO \
Ir;\?‘té-{ ORP @ OC \\OC STD: Meter:
pH 4 N
pH 7 \
pH 10 . N\
Cond 1413uS N
Temp NIST: NIST: sk
Turbidity 0
Turbidity 10 \
Turbidity 20 \
Turbidity 100
DO
st|%1{ ORPe °° °C s Meter:
S 3of 10

Smokey Maountain Smeliers
SESD Projece 1DE 15-0346
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Instrument Calibration Log

Date: 7[/ 17] / /S

.Calibrator’s Init. @/f

Instrument # SESD ID# pH us NTU °C DO ORP
' see YMEZ X X X
2 \ X
3 X
4 X | X X
5 ')(“
; X5
7
8
9
10 *
11
12

Calibration Standards:

See PAG—€ 2 for lee_-géd‘ence S0 BSED

Standard Value Manufacturer ) Lot # Expiration
pH 4 Oakton / Fisher | |[ -
pH 7 Oakton / Fisher
pH 10 Oakton / Fisher

Conductivity low 1413pS Thermo Orion

Turbidity set # Hach
Turbidity set # Hach
Turbidity set # Hach
Turbidity set # Hach

NIST Thermometer

Fisher Scientific

NIST Thermometer

Fisher Scientific

NIST Thermometer

Fisher Scientific

ORP — Zobell Solution

YSI

ORP - Zobell Solution

YSI

Notes:

0, : :
Ambient temperature: ﬁljf ¢ Time: M

Smokey Mountain Smelters
SESD Project ID# 15-0346
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Calibration: Datelz'/ll_ﬂ/5 Cal Time 076‘ S End Check Time /é(/? Calibrator’s Init. 2 g

Standard Pre-cal Calibration/ | Post-cal
Instrument # { Parameter Value Reading: | Verification: | Reading: End of Day Check:
1 pH 4 13,98 4ol 3,98 ito/
1 pH 7 o4 6,99 .Y% 7,01
1 pH 10 /o8 |9€¢ |jo.o% | [0.05
1 Cond 1413u8 | 1323 | )¢ 3 470 J912
1 Temp/,. NIST:)éla (Q, ' \ : 2 g- o NIST: ”7'516‘ Instr.: Qé' o
2 Turbidity -0 e )5 o-39
2. | . Turbidity 710 /O, & /0,
2 % | Turbidity 20 2c,9 20,73
2 Turbidity 100 6.7 9%
3 DO Jo©.0 1993 |joo.o  [lono | 9599
3 B | ORPexX3™ 233, 6 |220( (232, 6 |233.9 |27 °C w0228 w2304
Y pH 4 Ho2 “t.0| 3,99 .00 ‘
?‘ pH 7 203 é’ 99 6:99 ézﬁé
4 pH 10 Joo | =929 1p.0f 10.0%
¥ Cond | 1413uS | (a7 | 1443 l4(0 1354
by Temp st 26,9 2 6. R nst: 257 st 2501
I's Turbidity 0 _OdF 0.78
5 " Turbidity 10 | 9.7 2.2
53 Turbidity 20 2019 20,0
5 Turbidity 100 99-9 /01
/4 DO |joro 1996 |l |leo.o | [J0OF
6 E|ORPe)6° (2299 [220.4]229.7 [230.3]27*C wak . 22¥7
pH 4
pH 7
pH 10
Cond 1413uS
Temp i NIST: : NIST: Instr.:
Turbidity 0
Turbidity 10
Turbidity 20 !
Turbidity 100 ;
DO !
Ir;‘l%‘lf ORP @ °C °c STD: Meter:
pH 4
pH Y .
pH 10 |
Cond 1413uS ;
Temp NIST: X NIST: Instr.:
Turbidity 0
Turbidity 10
Turbidity 20
Turbidity 100
DO
%"{ ORP @ °C °c STD: Meter:
smokey Mountain Smelters Page 55 of 135 Sof 10
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Instrument Calibration Log

Date: 7//5// 5/

Calibrator’s Init. g/f{ S

Instrument # SESD ID# pH uS NTU °C DO ORP
: sce free 2 X X X
2 X
3 : X X
: X1X X
5.
6 X'
XX
7
7
8
9
10
I
12

Calibration Standards:

Ler PAG—f& -Par

e-(-\eremce STDs OSED

Standard Value Manufacturer Lot # Expiration
pH 4 Oakton / Fisher
pH 7 Oakton / Fisher
pH 10 Oakton / Fisher
Conductivity low 1413pS Thermo Orion
Turbidity set # Hach
Turbidity set # Hach
-Turbidity set # Hach
Turbidity set # Hach

NIST Thermometer

Fisher Scientific

NIST Thermometer

Fisher Scientific

NIST Thermometer

Fisher Scientific

ORP - Zobell Solution

Ysl [

ORP - Zobell Solution

YSI

. Notes:

Ambient temperature: 2'2,/ Time: 07 5/3

Smokey Mountain Smelters
SESD Project ID# 15-0346
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Calibration: Date '7/ )SI15 cal Time 080 End Check Time 1:9Y  Calibrator's mit /S e

IR R R R R B R ERE R R R R R EE R AR R R R RDE NI

Standard Pre-cal Calibration/ | Post-cal
Instrument # | Parameter Value Reading: | Verification: | Reading: End of Day Check:
1 pH 4 399 Hdot | 402 4.03
1 pH 7 5499 7.0 2.0/ F.03
1 pH 10 [0.04 | sLPag5| .0l | /6072
1 Cond 1413uS 14,7 143 1470 /415
1 Temp nsT: 225 22.) nst: 278 e 275
2 Turbidity 0 0.41 0.2%
2 Turbidity 10 [0.5 10.4
2 Turbidity 20 21. 7 20.9
2 Turbidity 100 49 .9 926
3 DO ] 0O 1005 10O 100.0 /00-0O
3 W& | ORPezy™ | 223 |, | 232. 7| 2352 | 2235 |24 °Cw 227 w2228
[ pH 4 £).0% 4.0l H.00 A0/
i pH 7 7.02 | 7.0 7,00 69%
|7 pH 10 jo. 11T 15LP9#3%| 10,10 J0.02
i Cond | 141348 | {Ho[ | [41% | /42l 1409
% Temp NIST: 223 22 O NIST: 23(" lnstr.:Zg‘ ’
s Turbidity 0 0.2 0.34
5 Turbidity 10 9.25 9497
5 Turbidity 20 200 20. 1
5 Turbidity 100 /02 L 100
o DO 100 005 | 190 e 49.0
V4 | ORPegpc| 2344 | 2222 | 2349 | 2344 |29 °° e 225§ we 2208
pH 4 i
pH 7
pH 10
Cond 14138
Temp | wist: NIST: Instr.:_
Turbidity 0
Turbidity 10
Turbidity 20
Turbidity 100
DO
—Inﬁslté_ll ORP @ °c °c STD: Meter:
pH 4
pH 7
pH 10
Cond 14138
Temp NIST: NIST: Instr.:
Turbidity 0
Turbidity 10
Turbidity 20
Turbidity 100
DO
InNthé-]{ ORP @ °C °c S8TD: Meter:
Smokay Mountain Smicliers Page 57 of 135 7of 10
SESD Project 11 15-0346
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Instrument Calibration Log Date: Calibrator’s Init.
Instrument # SESD ID# pH us NTU °c po | ORp
N X | X X
N2 X
N X
A\
5\
6
7 N
8 AN
9 \ N\
10 RN
I \
12 \ <
Calibration Standards: %7 \/Cd
-S>
Standard Value Manufa&turer,,, Lot # Expiration
pH 4 Oakton / Figher <4\
pH 7 Oakton / Fisher
pH 10 Oakton-{Fishey | <~
Conductivity low 1413uS Thermo-Origh \ O@
— N :)55
Turbidity set # Hach g <.,
Turbidity set # Hach N
Turbidity set # Hach N
Turbidity set # Hach N\
NIST Thermometer Fisher Scientific \\
NIST Thermometer Fisher Scientific \\
NIST Thermometer Fisher Scientific \
N
ORP - Zobell Solution YSI
ORP — Zobell Solution YSI
_ Notes:
Ambient temperature: Time: Ambient temperature: - Time:
Smoley Mountain Smelrers 8 of 10
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United States Environmental Protection Agency

Region 4
‘Science and Ecosystem Support Division
980 College Station Road
Athens, Georgia 30605-2720

{ED S74
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-SNA&O( [\\Qm)f@if\ SN\Q))VWS
AN\ \& _EEXsInes SITE-INVESTIGATION '
B AS —Washingtom NG~ Kasal TN
- SESD PROJECT # 15-0346
Kevin Simmons, PROJECT LEADER
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- LOGBOOK for FIELD ANALYSIS of:

Sulfide

HACH :Methiod 8131 - :.

" Book | of j
' . Inclusive Dates: - Ju.\vx). 14 2SS, 20'!5

List of calibration/analysis personnel;
Name/Affiliation IR .V ... Initials’
Louie Pounds / ESAT IR

1
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‘Ob d—T Val‘3‘
SEL RN A S %lefér'e'ﬁc"e’:ABS """" Sme """ rue Valie "X"IOG

R AR EE R LR EELRER EECEREEEESERIEEE At %--%—-True‘ leue ;

---------------------------- S awrple—Sample pr-ltcatew
S SO RP D= ABS (

B tnmole. 0. 0023 ffj'ff]ﬁﬁﬁfﬁfifﬁﬁﬁfﬁfﬁ;fffﬁ.{ﬁﬁ}ﬁffﬁéf_ifﬁﬁﬁf?f ol
Exam le miNG “" ST o S T
AR s P--;-rf};?-,%_f}s 5'-"'7’& mp--a-ﬂ--oZ.?—_.n;---g--s ---------------------------- O T T A A

IWL,g;"t?L MD.

Page 60 of 135
- Révision 1 -

Smokey Mountain Smelters, Knoxville, TN — Sulfide 15-0346 Initial %Q Date®1+14-5



Acceptable Dilutions Page 3 of

All dilutions will be performed by these guidelines unless otherwise noted.

Dilutions required in a 10mL volumetric flask

A 2X dilution requires SmL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
SmL

A 4X dilution requires 2.5mL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
2mL + 500puL = 2.5mL -

A 5X dilution requires SmL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
2mL

An 8X dilution requires 1.25mL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
ImL + 250pul = 1.25mL

A 10X dilution requires 1mL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
1mL

A 20X dilution requires 500uL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
500puL

A 25X dilution requires 400pL of sample taken to the correct volume indicator in a 10mL volumetric flask using DI water.
400uL

A 50X dilution requires 200pL of samplé taken to the correct volume indicator in a 10mL volumetric flask using DI water.
200uL

Dilutions required in a 100mL volumetric flask

A 100X dilution requires 1mL of sample taken to the correct volume indicator in a 100mL volumetric flask using DI water.

A 200X dilution requires that 500uL of sample taken to the correct volume indicator in a 100mL volumetric flask using DI water.
A 400X dilution requires that 250pL of sample taken to the correct volume indicator in a 100mL volumetric flask using DI water.
An 800X dilution requires that 125uL of sample taken to the correct volume indicator in a 100mL volumetric flask using DI water.

Certified Pipettes

100pL — ImL  Pipette: Eppendorf Series 2000 Serial #: 363742 Cal / re-Cert: 05-29-15 /08-29-15 g
50, 75, 100uL. Pipette: Eppendorf Series 4700 Serial #: 048989 Cal / re-Cert: 05-29;15 /08-29-15{
20,25,50 ul.  Pipette: Eppendorf Series 4700 Serial #: 041337 Cal / re-Cert: 05-29-15 /08-29-15/
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Sulfide
OQC Requirements lppm=1mg/L, or lppb=1pug/L
IB ~ Instrument blank (First and last measurement) (IB< reporting limit)

Use 10 mL of Lab DI water.
CCS — Calibration Check Standard (One per 20 field samples) (CCS +/- 10%)

Use 40uL of 10,000 NSI® QCI-147 in 50 mL standard to make 8.0mg/L Stock Solution.
CCS is made by using 500 pL of this 8.0 mg/L Stock Solution spiked into the 10 mL Cell (remove equal volume of spike prior)

CRD — Second Source Quantitation  (Once per week) (CRD 4/~ 20%)
Use 20pL of 1,000 NSI® QCI-147 in 50 mL standard to make 0.400mg/L CRD solution.
AMB — Analvtical Method Blank (One per 20 field samples) (AMB < reporting limit)

Use 10mL cell containing “blank solution w/ preservative” with both sulfide reagents added.

AD — Analytical Duplicate (One per 10 field samples) (AD <20%RPD)
Use another 10mL cell with sample to duplicate a reading.
MS/MSD — Spike (One per 10 field samples) (MS/MSD 60-125% recovery)

Add 100pL of the 8mg/L Stock Solution, made from 40pL of 10,000mg/L NSI® QCI-147 standard in 50mL, into 10mL cell with sample to obtain an
effective spike of 0.08mg/L.

Preservation Preparation

6N NaOH - 24g diluted in 100mL DI water Fisher Lot # 122989 Prep. 08-28-14 Exp. Oct/15
2N Zinc Acetate > 22g diluted in 100mL DI water Fisher Lot # 036687 Prep. 08-28-14 Exp. Oct/15

Preservative Solutions (use just before analysis or prior to sampling in container to store over-night @4°C up-to-24 hours)

NaOH => 100pL / place in 100mL of Sample. Prepare Blank Bottle 500uL / 0.5 Liter (Blank solution to be use in diluti'6ns)
Zinc Acetate = 200pL / place in 100mL of Sample. Prepare Blank Bottle S00pL / 0.5 Liter (Blank solution to be use in dilutions)

OC solutions

Sulfide standards are added to pre-preserved containers at the beginning of each day for the CCS, CRD and Matrix solutions. The CCS and Matrix
solution use the same standard, NSI® QCI-147 which is the 10,000ppm equal Primary standard. The CRD solution is made from NSI® QCI-147L
which is the 1,000ppm equal 2™ Source standard.

Sample Collection

Samples are collected in S00mL or 250mL poly containers with no headspace.
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SESD Project# 15-0346
Working Range: 0.00S to 0.800 mg/L:

HACH® Sulfide Reagent 1:

 A%(3L  EXP. Date_Jan ~}8

Lot#

HACH?® Sulfide Reagent 2:

Lot#A 2048 EXP. Date Feb-{#

FASP Sulfide Log

DART Project ID: 15-0346 e e
MDL report as U < 0 007 mg/L

Method: HACH 81 31
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SESD Project# 15-0346

Working Range: 0.005 to 0.800 mg/L:
HACH® Sulfide Reagent 1:

FASP Sulfide Log

HACH® Sulfide Reagent 2:

DART Project ID: 15-0346 =~ = .
MDL report as U < 0.007 mg/L _

Page 4 of - 7.
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Instrument (Program # 690) 665nm
[ HACH® DR2010 (s/n: 971200006531)
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N 10mL cell 1}853013;{3‘233‘;{7 tgt z—‘f—‘;o Z,z ,H‘ Ei; gziz%%fgSample Matrix: Groundwater NHACH© DR2800 (s/n: 1401579 /SESD ID: 090611-DRO1)
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Date Qz' E'Zﬁ Analyst L-apg,ﬂd 5

Instrument (Program # 690) 665nm
00 HACH® DR2010 (s/n: 971200006531)

FASP Sulfide Log

SESD Project# 15-0346 DART Project ID: 15-0346
Working Range: 0.005 to 0.800 mg/L: MDL report as U < 0.007 mg/L

HACH® Sulfide Reagent 1: HACH® Sulfide Reagent 2:
Lot # EXP. Date Lot # EXP. Date Method: HACH 8131

] 10mL cell

10,000 NSI® QCI-147 Lot#
1,000 NSI° QCI-147L Lot #

EXP. Date

EXP. Date

Sample Matrix: Groundwater

] HACH® DR2800 (s/n: 1401579 /SESD ID: _090611-DRO1)

QC/ or
Run

A/ #

Sample @] time]

Station ID
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Dilution
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Comments / Notes
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Appendix B

Analytical Data Sheets

Analysis Pages
Metals Nutrients 69
Total Pages 69
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700
D.AR.T. Id: 15-0346
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel

September 2, 2015

4SESD-ASB
MEMORANDUM
SUBJECT: FINAL Analytical Report

Project: 15-0346, Smokey Mountain Smelters

Superfund Remedial
FROM: Jeffrey Hendel

ASB Inorganic Chemistry Section Chief
THRU: Danny France, Chief

Analytical Support Branch
TO: Kevin Simmons

This data report is being reissued. Some or all of these results were previously reported. Please substitute the
corrected results for those results previously reported. Please refer to the Report Narrative f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>